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ONE OF KAYNAR’S BEST FRIENDS IS THE HOUND DOG 


The GAM-77 Hound Dog and the B52G bomber are very much attached to each other, since the air-to-surface mis- 
sile’s power plant can be used to augment the mighty power thrust of the mother bomber’s eight engines. Kaynar 
is attached to both craft, in more ways than one! Miniature Kaylock (r) lightweight, self-locking nuts are used 
extensively on the supersonic Hound Dog and the Boeing long range bomber from which it is launched. Now opera- 
tional, North American Aviation’s Hound Dog adds an even greater deterrent force to the might of SAC 

Kaynar, originator of the lightweight, self-locking nut, continually joins forces with great leaders in aerospace 
design, offering them access to the world’s largest, most complete line of miniature fasteners. Send for the new 


Kaylock Miniature Catalog today...or if you have special locknut problems, call your nearest Kaynar representative. 


KAYNAR MFG.CO.,IN(¢ KAYLOCK DIVISION 
Box 2001, Terminal Annex, Los Angeles 54, Calif. Branch offices 
warchouses & representatives in Wichita, Kansas; New York, N.Y 

Atlanta, Ga.; Renton, Wash.; Montreal; Paris; London; The Hague 
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WEAPON. SYSTEM TRAINING: another prime capability of Goodyear Aircraft 
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Electronic countermeasures 


Classroom trainer, radar target generator 
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A unique radar designed to track and identify 

the warhead of ICBMs thousands of miles away is now 
being developed by Raytheon, under the direction 

of Rome Air Development Center. 


Designated “Pincushion”, because of its microwave beam 
pattern formation, the 80-ton Raytheon radar will be part 
of Project Defender, ARPA’s program to develop 
advanced anti-ICBM concepts. 


RAYTHEON COMPANY, WALTHAM, MASS. 


EXCELLENCE IN ELECTRONICS 
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Flush Fracture (No Stem Trimming) 
Positive Clamp-up_ 

Wide Grip Range 
Complete Hole Fill 


Peshive Visual Inepection— 
After Installation 


No aircraft rivet can match the 
features offered in the New Cher 
rylock* “2000” Series rivet 

Proven high sheet clamp-up 
one rivet can be used for several 
material thicknesses, reducing 
stock requirements and lowering 
cost. Complete hole fill even in 
oversize holes, with uniform head 
seating, wide grip range and me 
chanically locked stem. 

Easy, positive visual inspection 
—after the rivet is installed—is 


Pa 


guaranteed by grip length mark- 
ings on the head. Cherrylock riv- 
ets are installed with existing 
Cherry installation guns to give 
you better fastening at lower cost 
Available in: 
A-286 Stainless Steel 
Monel— Aluminum. 


For technical data on the new 
Cherrylock “2000” Series rivets, 
write Cherry Rivet Division, 


Townsend Company, Box 2157-N, 


Santa Ana, Calif. 


CHERRY RIVET DIVISION 


tn Canada: Pormenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 
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Raytheon activates industry's first center 
for Anti-Submarine Warfare, Portsmouth, R. |. 


Current programs provide for 3D omni or 


Now func tioning, Raytheon Submarine 
Signal Operations’ new ASW Center designs, 


develops and produces complete systems for 


detection-through-destruction of objects in 
hydrospace (ocean depths and interface). 
Sub-systems embrace: 
and location devices; sonar and 
countermeasures; communications, 
oceanographic equipments. 


Among unique Center facilities are: 
180,000 gallon 
Alan, fully-equipped 65 ft. mobile sonar test 


boat; acoustic pressure tank up to 6000 psi. 


EQUIPMENT 
DIVISION 


torpedo guidance 
mine 


IFF, 


“L-shaped acoustic tank; 


high directional submarine, air, and ship- 
bor sonars; trainers; listening and 
mea ng devices. Past advances effected 
by tl Raytheon capability include: first 
fully hull-integrated comprehensive detection 
syst for Navy’s nuclear-powered 
hunter-killer submarines; transistorized 
airborne sonar; first helicopter- 
borne echo ranger; non-interfering sonar 
We believe location, facilities, and 
make this the nation’s primary 
il center for ASW research, advance 

ent, engineering, and production. 


dee -(11D 


For Raytheon ASW Capabilities Brochure, 
Write: Director of Marketing, Equipment Division, 
Dept. B1, Raytheon Company, West Newton, Mass. 














THREE AND ONE-HALF TIMES ACTUAL SIZE 


DESIGNED ESPECIALLY FOR MISSILE CIRCUITRY 

AND MAXIMUM RELIABILITY APPLICATIONS 

CANNON :: Golden-D" Cannon Plugs are engineered to 
oerior performance in a subminiature 

GOLDEN-D <==. == 
gn Teature MONO 

BL INSULATORS e PROBE 
SUBMINIATURE 
CONTACTS e LOW ENGAGE 

MENT/SEPARATION FORCES e GOLDEN CADMIUM 

SHELL FINISH e MATES WITH ANY CANNON “D”" OF 

SAME SIZE AND LAYOUT. Wherever maximum reliability 
Toes 


hy ry 


C seacied ‘ < 
is needed 3] 


ontact pbluq—for t +} 


Lé Diug | DO Mrilité 
applications —as! > new ANN 4 
a CF : )'T.. another reason w c ild cor 
t t the i’ ost experience olua mar 
turer for a// your plug requirements. The ‘‘Gold © PLU 
is available in four types with a larg 


‘ 


contact layouts. For further informa 


CANNON ELECTRIC COMPANY, 3208 Humboldt St., Los Angeles 31, Catif. 





W. M. Willis, Chief Engineer of Mormon Division, displays some of 
the many couplings ond joints developed by Morman engineers. 


Leads in 
Joint and 
Coupling 
Engineering 


Pictured at the left are a few of the many 
V-Band Couplings and Joints designed and 
produced by Morman for every aircraft and 
missile application. Marman V-Band Couplings 
are ideal for connecting all sizes of tubing, 
piping and ducting used in fluid transfer and 
structural applications. The lightweight Marman 
J13 V-Band Joint provides efficient sealing for 
pneumatic and hot air or gas lines. The J11 
V-Band Joint may be used for fluid systems. 
Marman high-performance CONOSEAL Joints 
provide a leakproof seal where zero leakage 
is required over a wide temperature range. 

Call on Marman's 20 years of experience 
when you have a joint or coupling problem. 
Highly skilled and experienced engineers are 
ready to be of assistance to you. Also send 
for the new Marman Catalog No. 800 showing 


hundreds of joints available from stock. 
CONOSEAL is an Aeroquip Trodemoark 


=2/\eroquip 
MARMAN DIVISION 


11214 Exposition Bivd., Los Angeles 64, Californic 

Joints, V-Bend Couplings end Flenges, Fuel and Hot Air 
Couplings, Bend Clemps, instrument Clamps, Bellows, 
Ducting, end Universal Joints. 
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AN ACHIEVEMENT IN DEFENSE ELECTRONICS 


AN/FSA-12--First to detect and process 
3-D radar data automatically 


The first equipment to successfully automate and plug-in wiring boards have been improved 
the processing of three-dimensional data direct New ideas in data storage and digital circuitry 
from a working radar, the AN/FSA-12 (XW-1) have been applied 
has operated since 1958. This detector tracker has This experimental model continues to be a prov- 
enabled General Electric to develop many im- ing ground in research.and development of ad- 
proved radar techniques and equipment. vanced military electronics. A completely solid 

New concepts in correlation and smoothing in state production version of the AN/FSA-12 will 
the track-while-scan method have been demon- soon be available for many of our 
strated. Delay lines applied to digital techniques defense radar sites. 


nation’s air 


Progress /s Our Most Important Product 


DEFENSE ELECTRONICS DIVISION 


HEAVY MILITARY ELECTRONICS DEPARTMENT * SYRACUSE, NEW YORK G E N E R AL 96) E LECTR | C 








FOR RELIABILITY UNDER SHOCK LOADS 
AND HIGH HEAT...SPECIFY MIDVAC STEELS 


Where metal parts must stand the sudden shock of heavy loads, as on plane landing 
gears... or the high heat of jet engines Midvac Steels offer the answer. The Midvac 
Process of consumable electrode vacuum melting produces metals with increased tensile, 
higher impact properties, improved stress rupture strength at elevated temperatures, 
and longer fatigue life. 

Midvac Steels are offered in many alloys (some are shown in table below) as billets 
or forgings for the production of forgings to meet the most critical design specifications 
of today's space age. Complete details on Midvac Steels, plus comparative analysis of 
leading super alloys are available in new Midvac Stee! Booklet.W rite for your copy to... 


MIDVALE-HEPPENSTALL COMPANY 
Subsidiary of Heppenstall Company, Pittsburgh, Po. NICETOWN, PHILADELPHIA, PA. 





Ultimote Percent 
Alloy Melting Yield Tensile Percent {Reduction of 
Process | Strength .2 Strength [Elongation Area 





cece ‘Lone vale 

A-286 Air Melt] 99,000 psi 00 psi] 9.0% 147% 
| Midvoc | 117,000 psi/ 150,500 psi] 21.3% 33.8% 

D6A-C Air Melt] 234,800 | 281,000 
Midvoc [256,700 | 294,250 

$$$ $4 4 

Tricent Air Melt! 238,600 [284,500 | 6.1% 19.7% 
Midvec | 254,300 | 291,600 10.3% 25.6% 

I cer ne iol Whe. 


901 Reguler | Midvac | 116,000 ! ) 18.0% 25.0% 


— 








4.9% 20.6% 
9.6% 28.4% 


+ — 
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901 Hi-Strength| Midvac | 131,000 | 179,000 19.2% 20.2% 














Properties shown are overages of 25 heots 
































Automated accuracy in aerial mapping 


By utilizing the tireless eye of a television camera 
boresighted to the optical axis of the aerial camera, Nor- 
den has eliminated manual use of an optical viewfinder 
The operator on his six-inch TV screen sees the same 
terrain that his camera is photographing. His field of 
vision is enlarged over other current systems, while eye- 
strain and fatigue are drastically reduced 

Since aerial photography for mapping demands exact 
ing control of overlap with perfect alignment of cameras 
and the aircraft’s ground track, Norden engineers devel- 
oped this computer-controlled system, for and in cooper- 
ation with Wright Air Development Division. Now the 
operator sets the required percentage of overlap between 
successive photographs, and synchronizes terrain speed 


- 
“ 


with horizontal signal lines displayed in the TV picture. 
Once synchronized, operation of the camera shutter is 
automati and more accurate than ever before 
This Overlap Control Computer Set is another exam- 
ple of Norden’s engineering capabilities, particularly 
notable in the design, development and manufacture of 
military TV, digital computing and digital control sys- 
tems. Progress at Norden is measured by the degree to 
which each idea, each job, each product contributes to 
the Norden goal extending man’s capabilities 


Stimulating positions are available at all levels of 
responsibility for qualified engineers and scientists. 


NORDEN DIVISION 
UNITED AIRCRAFT CORPORATION 


STAMFORD, CONNECTICUT 
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\ DECER 


CREW STATION MOCK-UP—static 
evalvation of display concepts. 


? i * 


COED CONSOLE dynamic simulation 
of prototype man/ machine interfoce. 


n 
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COED/IBM 704 FACILITY—speed and flexibility for real-time simulation of man/machine systems. 


COED ... computer operated electronic display 


The airborne data processing system for the EAGLE integrated v “athode-ray-tube alpha-numeric displays 
missile concept uses advanced digital data handling and operator controls. 
complemented by the intelligence of the human operator. . 
: The cor stem has been developed to provide a 
Coordinated transfer of data between man and machine ‘al f til d listic simulati f 
. . speci: aciilt ior versé ALISLIC 0 
is implemented with human-factored electronic display oom : a a ee ee 
and control devices the man-machine interface. It is a stepping stone in the 
Bal ; —_—— ij Bendix progr of Intellectronics where the ultimate goal 
anced im a co uve Cc S are assure I . : ’ . 
ent — oe Swe ae ee is the machine synthesis of man’s unique perceptual and 
the development of the EAGLE electronic system through 
analysis and experimentation with realistic operational 
missions using the CoED (Computer Operated Electronic Opportunities are available to better engineers and 
Display) simulator. This simulation involves real-time scientists who would like to participate in this and other 
programs for a large-scale digital computer which are systems programs of the highest technical integrity. 


ties. 


intellectual! 


Bendix Systems Division 


ANN ARBOR, MICHIGAN 





Now, rocket cases up to 20 feet without a single seam 


Pratt & Whitney Aircraft now has a metalworking tech- 
nique for producing rocket cases up to 20 feet long and 80 
inches in diameter—without a single weld. The process is 
called flow-turning. It spreads and forms even the hardest 
metals into precise shapes and sizes. | 
Seamless, flow-turned rocket cases and jet engine parts 
are stronger, lighter and more economical to produce than 
welded parts. Moreover, the process of flow-turning itself 
increases the metal’s tensile strength. 
Flow-turning is among the many advanced precision manu- 
facturing skills that Pratt & Whitney Aircraft engineers 
have pioneered and refined. It plays an important role in 
the design and development of dependable power for flight. 
a” 


i, 


Pratt & Whitney Aircraft ¢3% 





VERSATILE 
METAL FABRICATION 


.. near Southwestern 
electronics and airframe 
manufacturers 


In the center of the Southwestern 
complex of space-age activity is 
Continental-Emsco’s huge steel fabricating 
facility. This versatile plant covers 

77 acres . . 366,505 sq. ft. under roof. It’s 
complete with machining, boring, 
milling, and turning equipment, spacious 
fabricating bays and creative staffs 

for engineering and Research & 
Development. Quality-control measures 
meet MIL-Q-9858 standards. 


Versatility to handle any metalworking job 
is evidenced by this plant’s production 

of propellant trucks, rocket launchers, 
crane trucks, marine gears, cargo 

winches, airframe parts, towers, and a 
complete line of oil field equipment. 
Illustrated is a typical 700’ triangular 
tower built by Continental-Emsco. 


Get Continental-Emsco’s quotations 
on your next equipment contract. 


METAL FABRICATOR ' 


CONTINENTAL-EMSCO comPan 


GENERAL OFFICES: DALLAS, TEXAS *+ P.O 


OF 004 A DIVISION OF THE YOUNGSTOWN SHEET ANDO TUBE COMPANY 





Specialists in Power Supplies for 30 Years 


CHRISTIE 


300 AMP. POWER SUPPLY 


Model MH32-300KP4 


Electrical Specifications: 

NOMINAL D-C OUTPUT 

8B v. G& 300 amp. (continuous) 

VOLTAGE ADJUSTMENT RANGE 

to 32 v.d« 

VOLTAGE REGULATION 

+0.5 combination of rated 

load and a-c input variations 

(Sensing: local or remote) 

VOLTAGE RIPPLE 

l rms 20°C to +-55°C) 

VOLTAGE RECOVERY (63%) 

0.1 se full load application 

© remove 

»-C CURRENT OVERLOAD 

CAPACITY 

125 for 5 min. every 20 min 

2: for 5 sec. every 20 sec 

35C for 1 sec., 500% peak 

A-C INPUT 

400-490 v., 3-ph.. 57-63 cos 

(other voltages available) 

A-C CURRENT AT 440 V 

25 amp 

AMBIENT TEMPERATURE RANGE 

Operating 55°C to +55°C 
WITH ENGINEERED AND CONTROLLED Storage 62°C to +70°C 


ENVIRONMEN7, SHOCK, 


VIBRATION 
RADIO INTERFERENCE 
Built to MIL-41-26600 


@ Static-Tubeless Meciianical Specifications: 
®@ All Silicon CABINET STYLE: STATIONARY 


Also other styles below 


@ Built to MIL-E-4970 SIZE & WEIGHT 
: . 19” W x 19” O x 31° H.— 355 Ibs. 
@ Overload and Short Circuit Protection 
Sk Standard Features: 
@ 500% Overload Capability VOLTMETER & AMMETER 


3%)” ruggedized (MIL-M-10304) 
Recessed behind removable panel 


Write for new D-C Power Supply Bulletin AC-60 quem. nan enancenet 
Magnetic & thermal 
CHRISTIE ELECTRIC CORP. PARALLEL OPERATION 
Includes load sharing provision 
3420 W. 67th Street, Los Angeles 43, California OTHER FEATURES 
input Contactor, Pilot Light, Fan, 
Fan Failure Protection 





Over 200 Models in 
6 Cabinet Styles 


























for advanced 


turbojets 



































sl 





First transistor 


turbine engine 


and turboprops 


Designed for the high performance tur 
bojet and turboprop powerplants of 
today—and tomorrow —this experimental 
Engine Control performs all sensing and 
computation functions electronically for 
precise control of fuel flow. 

This revolutionary system, developed 
in cooperation with Continental Avia- 
tion & Engineering Corporation, elim- 
inates complicated hydro-mechanical 
computing elements. Sensing engine 


speed, inlet temperature, and turbine 


AERONAUTICAL EQUIPMENT DIVISION, 


discharge temperature—using highly r 
able solid state computing devices—this 
control provides isochronous speed regu 
lation without surge or overtemperature 
Sperry Electronic Engine Controls 
incorporate advanced design techniques 
which permit use of lower cost compo- 
nents to attain a significant size reduct 
without sacrifice of performance. ( 
trol functions are unaffected by contar 
inated fuels, variations in heating va 


of fuels, or icing conditions 





! control for 


ed by Sperry. 








1 
Electronic Engine Control by SPERRY 


Leadership in the development of this 
new approach comes naturally to Sperry, 
with 50 years of control experience and 
over a decade of experience in the engine 
field. If you are in the powerplant busi- 
ness, it will pay you to investigate Elec- 
tronic Engine Controls by Sperry 
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He built the 
strongest root 
in the world 


This AMF engineer knows what it 
takes to shrug off megaton forces. 
He had to know because he designed 
the prototype atomic bomb shelter at 
Frenchman Flats, the only building 
that stood up under the force of the 
atomic bombs exploded there. Well, 
not altogether—a flange on the door 


as bent. 


In order to design the shelter, he 
to calculate the effect of the ex- 
losion on materials and structures. 
He had to know how the shock was 
transmitted through the earth's 
crust and whi would have 
on the shelter—from beneath as well 
1 above. nd, after the dust 

lating had settled, he had the 

¥ practical problem of expressing 
results in steel and ncerete. He 


succes 


The 

history problem is « 
f AMF’s resourcef 
AMF people are organized in a 
ingle operational unit offering a 
le range of engineering and pro- 
apabilities. Its purpose: to 
assignment at any stage 
oncept through development, 
training. 


matty Handl ne 


1O¢ In sfrumenta 





e Environment Eq 
clear Research & De elopment 
VERNMENT PRODUCTS GROUP, 
261 Madison Avenue, 
N. Y. 


__ 


it 


and manufacturing AMF has ingenuity“you ban US. AMERICAN MACHINE & FOUNDRY COMPANY 
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inventiveness: indispensable ingredient of Space Technology Leadership 

In the achievement of Space Technology Leadership, on-the-shelf hardware and the existing state-of-the-art are not always equal to 
the requirements of advanced missile and space systems. In such challenging situations Space Technology Laboratories responds 
with the full breadth of its resources @ In response to the need for time compression, STL inventiveness produced devices answer- 
ing urgent requirements of advanced space programs conducted for the Air Force Ballistic Missile Division, National Aeronautics 
and Space Administration, and Advanced Research Projects Agency. Among these: Telebit, first digital computer to enter space; 
the first multi-million-mile space communications system of Pioneer V; a continuous-wave radio guidance system and light 
weight autopilots for Able-series space vehicles; and a low-thrust multi-start space engine for maneuverable satellites @ On this 
foundation of inventiveness STL continues to broaden in scope, translating creative concept into accomplishment for Space Tech- 
nology Leadership @ Outstanding scientists and engineers seeking such an environment are invited to investigate opportunities 


available at STL. Resumes and inquiries will receive meticulous attention. 


SPACE TECHNOLOGY LABORATORIES, INC. p. o. sox 95004, tos ANGELES 45, CALIFORNIA 


¥/ 


Los Angeles * Santa Maria * Edwards Rocket Base * Cheyenne Cape Canaveral * Manchester, Engiand * Singapore * Hawaii 





EDITORIAL 





Reflections From Farnborough 


The sleepy little town of Farnborough that annuall 
blossoms for a week as the Mecca of aviation yple 
the world over has always provided a good vantage point 

w the current status of the 
industry that has provi 
n for U.S. aviation produ 
ets and even establish a | 
transport sales im our domestic market 

This vear fi the British industry at ¢ bot 

a noticeable trough in technical development, marking 


} 


pcrcring ! r a clopment trends of the fiftic Brit 


; 


m of 


| 
iin’s industry also is in a state of economic and personal 


shock over the shotgun wedding mergers of the past year 
that were designed to weld industrial giants with sufh 


cient technical and financial resources to maintain th 


competitive pace and leave just cnough of thes« 


binations to maintain a healthy domestic competition talent 

Basically, the British aircraft industry has now shaken becom 
down into two huge airframe corporations—the Hawker lalls 
Siddeley Group and the British Arrcraft Corp.; two 
engine firms—the Bristol Siddeley combine and redoubt 
able Rolls-Royce, still breaking its own technical grout 
and impervious to any regrouping of the industry; a1 

1 


a single helicopter firm: Westland. Organizationall 


this should trip the British industry down to wher 
can again climb to the competitive height 
the early fifties befor lipping so badly 
of t decade 
though the organizational as] 
he ompleted there remaim 
vork and hard-headed 
garden of Bntish prototyp 
hannel their resour 


vals of the coming 


Enthusiasm Lacking 


; 4 the 


itably the mpressing cft rf 
| 


I 


techni rsonnel and the meager display 


the counter at Farnboroug 


tive hardwar 

have combined to dull the sharp enthusiasti 

has generally characterized Farnborough 

eflected in the listles f 

\ ( gi Not even the recall of such 

of nboroughs past as Beamont, Neville Duke, Bi 

Waterton and Roly Falk could make the Hunter, Javelin 

Sea Vixen and Lightning appear exciting at this late date 
British newspapers who used to scream on page on 


dav of Farnborough weck of some new detail 
h British aviation allegedly led the world have 
| the story inside with small 
Maj. Oliver Stewart, whose breath enthusiasm an 
nouncing the flying display over the public addre 


ii 


paragraph Eve 


tem is traditional, sounded a bit jaded this vear. Our 
distinguished British contemporary, Flight magazine 
noted that orders for British equipment are not appear 
ing as hoped and settled for a warning that the Britis! 


ndustry is aiming to stay in the international comps 
An exception to the dull character of the flying 
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ited in the valedictory performances 
Force's Treble One Squadron whos« 
have written a permanent chapter 
icrobatics At this Farnborough, as 
imply superb 
e given rise to some gloomy jokes 
the traditional Society of British Air 
SBAC ) into Society of Both Aircraft 
the prospect of evolution into the 
ift Constructor. Underneath thi 
to the impact of change on 
is discernible a flow of new technical 
turn the tide Ihe British aircraft 
made ‘major technical contributions 
been where its principal problems lay 
been in the area of spreading its 
too wide a variety of projects; of 
fied with prototype achievement and 
in pushing production programs of 
ind in failing to perceive the revolu 
hanges in both military and com 


irkets of the world 


Industry's Problems 


uns of the British aircraft industry 
mg on a vanety of promising future 
VTOL propulsion, second-generation 
hovercraft. But the real problems 
erged corporate groups are the same 
hed commercial success out of the 
hnical development. The real test 
British aircraft industry will come 
entrates its technical resources on 
ow hard it pushes to production and 
international competitors, and how 
the future market requirements 
ne that has hung heavily round the 
manufacturing industrv, the Roval 
uirline corporations has been a lack 
nt government policy based on an 
vital role of aviation as a critical 
power in the modern world. Here 
i] changes have been made toward 
m by creation of a Ministry of Avia 
to be scen whether the technical] 
is leadership required of this agency 


thcoming 


60 is one of those episodes that must 
red through with long-standing friends 
iore than the organizational changes 
the fine technical talent of the British 
to get a genuine chance to fight the 
etitive battle in this decade to the 
pabilities. We will be watching with 
‘t for evidence of the other basic 
complement those already made if 
t of future success can be hoped for 
raft industry —Robert Hotz 


21 





with basically new design features 
offering basically better performance ! 


The Cornelius Company 


wulic Here is important news for hydraulic design engineers 
is pleased to announce development of a new line of hydraulic motors and pumps 
that are lighter, more efficient and more compact. The exclusive, new high energy, 
low friction design of this equipment is possible because of Cornelius inventions 
Nine U.S. and foreign patents covering these products have been issued to date 


nyar 


cers ont pane” 


Free — Product Dat 
No. 25 describes 
Aero Hydraulics equipment; iv 
iud ins Ilatio ntor.- 

wees installation - equipment, be sure to investigate these new Cornelius products 


mation, specifications and per 
formance data. Write today Cornelius pumps and motors can be tailored to meet your system requirements 


etin 
oe If you have unsolved problems in hydraulic motors and pumps or are not 


a 
Corne 

entirely satisfied with the performance you are now getting from your present 
These new 


us 


Pioneers in Pressure Systems for Flight 


é 
THE (or COMPANY 
AERO DIVISION 


554-39th Avenue N. E Minneapolis 21, Minnesota 








Qualified individuals will find excellent opportunities available in Cornelius engineering and sales departments 





WHO'S WHERE 








In the Front Office 


Alfred M. Esberg, a director, chairman of 
the executive committee and general man 
ger of Greer Hydraulics, Inc., Los Angeles 

James G. Byron, chairman and president, 
Canadian Curtiss-Wright, Ltd., Toronto, 
Canada, a bsidiary of Curtiss-Wright 
Corp., of which Mr. Byron is an executive 

¢ president and a director 

J. Bryan Straley, president, Reeves In 
trument Corp., Garden City, N. ¥ : 
ubsidiary of Dynamics Corporation of 
America 

David R. Hull, corporate executive 
president, Hoffman Electronics Corp 
Angcl Calif 

Edward R. Wagner, vice president and 

' r of maintenance and operation 

nication Engineers In 


D ¢ a subsidiary of North 


» Corp 
Philip H. Augerson 
Robert F. Dawson 
| a 1) ( 
Lewis ( Finkle 
ry W k ( ’ NX 
\ William Grant 
James Hi. Lee m 


J. Justin Basch ! 
William A. Baltzecll 
} }? | NJ 
A. HL. Sonnenschein, a 
; | } , ( 
Rear Adm. Charles H. Smith (USN 
; ; ; , | , 44 


\ 


Honors and Elections 


vards ha 
to t ving ARDC off 111 
urmen for x) ments: Col. Alwan 
N. Moore an ] ts D werer rr 
erations: Maj. Robert M. White, | 
t pilot ] t an altitude wd 
ft, Capt. Joseph W. Kittinger, Jr 
achuted from 102.8 ft. from a 
lola; Capt. Harold EF. Mitchell 
mmander f the C.119 which 
D; verer XIN caps le from 
ur Also presented wards were th 
following member f Capt. Mitchell's ‘ 
Capt. Richmond A. Apaka; Ist Lt. Robert 
G. Counts; SSgt. Arthur P. Hurst; TSgt 
Louis F. Bannick; SSgt. Alagaene Harmon; 
A1C George W. Donahou; A2C Lester I 
Beale; A2C Daniel R. Hill; SSgt. Wendell 
King 
Moulton B. Taylor, president of Aer 
will receive an Edward Longstreth 
from The Franklin Institute for 
onception, design, development and 
ction of a successful flying automo 
fully certified for both ground and 
operation.” 
Continued on page 155) 
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INDUSTRY OBSERVER 


PU. S. scientists believe Ru have satellite intercept capability by 
1963. This is ability to tra ympute an orbit after two or three 
passes, then initiate intercept lestruction. It implies a vulnerability 
for multiple-pass satellites that make single-pass vehicles more attractiv 


for some military uses 


> Sub-group of USAF Ballistic Missile Division team working on Samos, 
Midas and Discoverer programs has forwarded its ideas on a co-orbital 
inspect-destruct vehicle (satellite interceptor) to Defense Department, which 
is showing increased interest in this type of vehicle (AW Aug. 1, p. 23). 


utive turbojet transport (AW Aug 
0 turbofan engine. Four CF-700s, 
h, would be buried in swept wing 
twin-turboprop Gulfstream 


> Grumman 
m Gener 
ily ut $+ O00 
, 


m evolved ft ins 


> Re-entry heat shield for USAF’s Samos reconnaissance satellite program 
will be designed and produced by Avco'’s Research and Advance Develop- 
ment Division under a $967,! ubcontract from Lockheed. Goal is to 


be able to re-enter and recover film packages. 


© Grand 
NASA 
5 N 


os 


to order two Domier Do. 28 STOI 
102) for use in Arctic research. 


> Naval Electronics Laborator 
twin-engine aircraft (AW May 23 


> | 


© Delavs in NASA's Scout 


difhiculties in second stage h 


launching program are related to valving 
) peroxide control clement. 


>N 


NASA f 


built for 
f t mandatory 
a 


rough a central perforation 


7 ? 
propellant, would be 


> Both cruise and ballistic ty missiles of 1,500 mi. range are being dis- 
cussed by Tactical Air Command planners as proposed complement to 
manned fighter-bombers for the late 1960s. Some observers consider thes 
proposals, which have not yet gone to top USAF echelons for approval 
primarily as bargaining material that TAC might trade off for full support 
of its requested STOL intercontinental attack aircraft (AW Mar. 14, p. 28) 


> Echo Il passive commun tellite is scheduled for launch in 
quarter of this vear or first f 1961 No basic change in pavli id 
now contemplated as a sful Echo I tests 

> Navy is considering proposals for a second-generation doppler navigation 
system for VTOL aircraft which would provide full all-weather navigation 
capability. Navy now is furnishing Ryan APN-130 doppler systems to 
Sikorsky for the HSS-2 and to Kaman for the HU2K as government-fur- 
nished equipment, but Laboratory for Electronics is trying to break into the 
Navy market and has roused interest in its APN-119 system. French also 
are showing interest in the APN-119 in light of their possible purchase of 


the HSS-2. 











IBM RAMAC' 305 


controls inventory data to prevent 
costly “out-of-stock” conditions 


A delay in production caused by an “out-of-stock” part 
can make that part the most expensive item in your 
stock. IBM RAMAC 305 gives you the fast and accurate 
control over inventory that helps you avoid costly short- 
ages--or equally costly overstocking. 

As each transaction is entered into RAMAC, all af- 
fected records are immediately posted and updated. 
Management may inquire as to the status of any speci- 
fied item in inventory. This random access ability is 
an exclusive feature of the IBM RAMAC. 

Jalanced Data Processing IBM services as well 
as machines . . . is a continuing responsibility of IBM 
to its customers. Like all IBM data processing equip- 
ment, RAMAC 305 may be purchased or leased. 


IBM 


balanced data processing 








Kenner 
\ iews 


Army 


ly’s Defense 


May Fly 


Own Close Support 


Respite 


for Mercury 


September 


12, 
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Washington Roundup 


Sen. John Kennedy is beginning to clarify his stand on the defense issue, casting 
it as more a future than a present pr m. He is arguing that Republ fen 
and fiscal policies hav t t eventually make the U.S 
militar powcel 

his clarification is a counter to Republican campaign claims that the U. S. is the 


most powerful military force in the world. Vice Pr sident Richard Nixon 
it politically popular t S. military infer 
iwuec about the futur ! ng concentrate on fu 


problem oft-pedaling critic haat t war to be an.attack on nation 


Kennedy called for a complete overhaul of defense goals last week. 1 
next president should give Cong 1ew set of aims, covering 
mitments, the military base t nd strategy and budgct policy 


Republican candidate Nixon proposed a pattern of new scientific institutes last 


week to strengthen U. S. basic resear policy statement on science f 
Nixon is publishing on nat he said the U. S. must learn th 


scTics i 


of basic resear is the So tion 1s to maintain its current 


scientific lead over Russia 
Nixon favors a series of interdisci 1ary research institutes, cach concentrating on 


a general scientific area. He u t n integrated approach to met 
research a in cxampl Brookl t |.aboratorv. where scientists ft 


il 


cral fields expl re mm ful nergy, illustrates the approacl 


recommends 
Phe Republican candidate believes the next Congress should ——_ the Nation: al 


Science Foundation to sponsor this program. The institutes would be establishe 


universiti nm major gceograph yuuntrv. Ther _— be idmini 
by an independent board, main n with NSF. I support 


ind 
come from federal ; vell as from industrv, foundati 


the un 


Army may be allowed to operate it n close support attack aircraft as the result of 


current high | level Air Force-Army discussions. Army would get this new role in exchange 
for supporting USAF’s budget re« t Tactical Air Command fighter with inter 


continental fer I 


Army will probab ly develop a new rt-range VTOL aircraft if it gets the cent “ 
port job. This 5 f being heavily armed ith col 


ine mall n 


Battle over shifting some AMC pr nent functions to ARDC is hotter than ever. 
ARIK 1 ms, arguing that it would be mor 
far into a svstem’s operat L life 


numbers now AW Mas 23 


to nuts an ts tvp« 


Ihe fight probably will go to Ai Chief of Staff Gen. Thomas White for 
settlement. ARDC ¢ mand t rd A. Schnever and AMC Commande 
Gen. Samuel Fk. A h agreement 


Project Mercury team has a tempe respite from congressional pressure. 
Science an ronat unmutt t | its staff investigat 
tm \eronautics and Sp 


t t of manned Redston 


} 
tT hearings start 


January 
Mercury progress in the next few months could allay some congressional criticism, 
but expected Sovict attempts t on. Soviet Premier Nikita Khrus! 
reported R ton satellite 
rk t t ng his recent t 


Costs continue to mount as Pr NMlercury moves along. 


‘ | ‘ . : ; 
tracking nctwork " ! t mw is expected to run S»> 


Soviet space success bringin back from orbit caught Republic an cam- 


paign propaganda short last mont! \ tv Wheel” providing 


capsule position 


spack Not ng 


ne earth satelht 


—Washington Staff 











Powered by twe 
t low k 


shown in pre production configuration 


PAIR OF BLACKBURN NA. 39 carrier-based Navy strike planes 
I ir we Ipons N \ 39 is specially designed for fh } ubsons pencratwt 


Gyron Jr. engines and armed with 


ae s Missing New Aircraft S Sign 


IT designed fe we | cd 


VICKERS VIGILANT a: 
British Arm Armored 








\. V. Roe is billing the transport, selling for 


lucted earlier this vear 


AVRO 748 twin-Dart powered transport was the only new aircraft exhibited at the show 


$650,000.87 50,000 depending on model, as a DC-3 replacement. ©. 5. sales campaign wa 


Of Transition 


Farnborough—Brnit 


model 


brochure 


} pia ind il 1 
is the Hlawker Hunter 
boom Sea Vixen and 
lland Gnat were 1 
ifternoon of fir ing 
VTOL experimental 
Ippe ired for the first 
i” ist vear made 

m vertical ni 

the technica 

i fiving display 
tour Rolls-Royce RB.10S 

00 tb. thrust after full FORMATION of four 
© aircraft control svstem and = Squadron, Royal Air Force, the first « 


RB.1OS for cruising flight, the sonic fighter. 


English Elect P.1B Lightnings is flown by pilots of No. 74 
sal squadron to be equipped with this super- 
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; 
accent 





Farnborough Coverage 


\ \\ k covered the 2 Ist 
Flying Di play of the Society of British 
Aircraft Constructors last week at Farn 
borough with an editorial team headed 
by Editor Robert B. Hotz and including 
Cecil Brownlow, European editor, and 


L. L. Doty, transport editor 
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for use in forward flig SC.1 made transition from vertical to forward flig keoff and 25 sec. on landing 


ONE EACH of England's helicopters, all now manufactured by Westland, join th w-traditional echelon at Farnborough. From left: 
twin-Gazelle-powered Belvedere; twin-Eland-powered Westminster; Gazelle-po Wessex; Gnome-powered Whirlwind; two Nimbus 


powered Sprites; Turmo-powered Skecter Whirlwind and Wessex are li Sikorsky airframes re-engined with British gas 


turbines. Belvedere is former Bristol Type 192; Sprite and Skeeter ar 7 Roe developments 
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; 


1 hydrogen warhead over 
barrel Bristol 


lowe t 


AVRO BLUE STEEL air-to-ground missile is capable of 
Bottom photo shows 


carrving 
range from launching aircraft orihees for two 
Siddeley Stentor rocket engine 
thrust 

inertial guidance Blue 
with aft fins used for in-flight control 


trailing edges for efficiency at supersonic speeds 


500 mi 
constant thrust while the 
Missile uses 


fuselage 


Upper chamber provides 


chamber has variable Stentor is fueled by peroxide and kerosene 


system Steel has canard surfaces on stainless steel missik 


washed down tips and blunt 


Horizontal fins have | 


‘: 
oe nr 


BATTERY OF THREE PYE PV wire-controlled missiles is mounted on a mobile launcher. 


This 80-Ib. missile is designed for infantry use against armored targets. 


30 


small turbine engines licensed from the 
French and the Nord CT.41 ramjet air- 
frames flying British engines 

The only other notable flying, in ad 
dition to the SC.1, was provided by the 
valedictory performances of the Roval 
Air Force Treble One Squadron with 
its Hawker Hunters. The squadron is 
scheduled to be re-equipped with Eng 
lish Electric supersonic Lightnings and 
will be forced to abandon 
while this operational transition is in 


rerobatics 
progres The Lightning now 18 in its 
first operational use with 74 Squadron 
of the RAT 

British heli ypter 
state of 


models on d 


industry 
pe m a techni 
vith no new 
t much indication that much 


forthconfing 


, 


sooTi 


’ 
gcncration miussiic 


pproaching 
included 


to i 

tem 
within the framew 
Atlantic Treaty Organiz 
than on a bilateral ba 


Bomber Weapon 
Mark | Blue Steel 


borough represented the first pr 

of the 
tem designed to be carried bi 
V-bomber force 


over 200 mi, 


} 


Si os . 
mai pid 


uir-to-surface weapon 
Britain 
, 


Present range is esti 


mated at ind develoy 
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ments to significantly increase its capa 
bility are under way 

Supersonic Blue Stecl which carries 
1 nuclear warhead is powered by a two 
chambered Bristol Siddeley Stentor 
rocket engine using high-test peroxide 
Smaller of the Stentor’s 
two chambers, located directly beneath 


ind kerosene 


the larger unit, apparently can be vee 
tored during flight to permit the missile 
to change course or altitude 
Bomb-shaped with canard geometrn 
Blue Steel—like the Blue Water—i 
equipped with an imertial guidance 
tem, It has an over-all length of 
ipproximateh > ft 
Other missiles on display, all of 


previous Farnborough 


which had seen | 


service, included 
© Battery of four b-nglish Electric solid 
propellant Thunderbird mobile anti 
urcraft missiles, in use by British arm 
md their support 
e Bristol/Ferranti Bloodhound = fixed 
raft missiles powered by two 

iddeleyv Thor ramjets and oper 

’ with Roval Air Force unit 

e Vickers Vigilant, Pye and Malk 
‘ pon tem Latter n 


Austral 


equipment 


} 


@ Short Scacat 


iN \ 
e@ Infrared de Havilland | 


; 


Target Drones 


by two 
i rockets 

maximum peed of Mach 2 
lio controlled and recoverable 

i highhght of the fiving display 

urcraft from each of Britain’s thre 
bomber types were scrambled from a 
rip alert on successive days 

With aircrew ilreadv aboard but 
vith engines cold, all four Vickers Vali 
ints of RAF Bomber Command 148 
Squadron had cleared the runway | min 
SS sec. after the scramble order was 
given, with the first plane beginning its 
takeoff 1oll within 30 sec 

Ihe following dav, four Avro Vulcans 
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USAF Strengthens Samos Effort 


itellite is being given strong new emphasis 
under an Air Force reorganization that indicates the Administration is trying 
urgently to plug the aerial reconnaissance gap before diplomatic complications or 
development of an anti-satellite capability bars this approach. 

moved directly under the Secretary of the Air 


Washington—Samos reconnaissan¢ 


Development of Samos is being 
Force—an unprecedented step in USAF development history. 

This indicates that recent reappraisals of the Samos program at the White House, 
State Department and Defense Department levels—brought about by Russia’s 
intensive propaganda attacks on U.S onnaissance techniques—have been decided 
in favor of speeding Samos development in spite of its diplomatic implications. 
Since the Lockheed U-2 recon mce aircraft was downed May 1, Russian 


propaganda organs have been increasingly critical of what they call “provocative” 
U. S. violations of Soviet airspace 


U. S. policies by the Pentagon 


mination of the space program and other 
f satellites for spying purposes and creation 
of an atmosphere that prohibits itional cooperation in space research (AW 
Aug. 22, p. 33) 

Although Russia has never forn protested flights of satellites over Russian 
ition that the current propaganda effort may 


r Nikita Khrushchev when he comes before 


territory, there is considerable sp< 
be a buildup to such a protest by I 
the United Nations next week 
Brig. Gen. Richard B. Curtin 
Air Research and Development ( 


Samos development in the new off 


1 few months ago head of space systems at 
sands Ballistic Missile Division, will head 
ther with the title of director for satellite 
systems or special assistant to the tary for satellite systems 

In a parallel move at the BMD Brig. Gen. R. E. Greer has been named 
vice commander for space securit naissance. Gen. Curtin recently had been 
deputy director of systems deve t and assistant director for advanced tech 
nology under USAF’s deputy ch taff for development, and Greer had been 
assistant chief of staff for guid 
Congress recently approved ext for Samos development, and Defense 
Secretary Thomas 8S. Gates, Jr.. h | he probably will use at least $50 million 


of this in addition to the $200 wked for this fiscal vear by the Administra 


tion (AW Ang. 15, p. 26 

Along with organizational and { hanges, there are indications that technical 
improvements for Samos are bein i 
ntelligence picked up by Samos is expected 


Until recently 


Return of clectronic and phot 
to be accomplished both by elect lout and phvsic il recovery 
physical recovery has been based n return of a capsule by the complex 
retrorocket method typified by verer capsules 
Now, apparently, an expand lrag-brake capsule svstem of the type 
proposed by Avco (AW June 81) for the Air Force man-in-space 
program and later for the Nati jutics and Space Administration Mercury 


program, which superseded USAI k, will be developed as a backup method for 


recovering Samos capsules 


USAF has shown increasing 


77 


the drag-brake approach (AW Aug. 22 
iillion to develop it. If this technique can 
be incorporated into the Samos program 


p 23) and is about to award Av 
be proved successful as expected 
under present plans 

There also is an outside possibility that the Samos capsule might be used for a 
f existing sentiment in Congress and in some 


itional decision to back up NASA's Mercury 


second manned space flight prog 
parts of USAF should ever result 
project 

Proponents of a Mercury backup see a need for a second program—possibly for a 
two-man satellite within roughly t same time period as Mercury—as not only 
valuable insurance but also as a w » lessen the psychological impact if Russian 
s now expected. 

Cost of a second program probably would be prohibitive. Until and unless such 
a program were ordered by the White House and funded adequately by Congress, 
USAF would undoubtedly continue to put its greatest emphasis on the projected 
Dvyna-Soar boost glider, which it expects to be orbital and maneuverable and there- 
fore far more useful than a simple orbiter such as Mercury or a modified Samos. 

Samos will be able to carry cameras with focal lengths as large as 40 in. In at 
least one configuration, it could be equipped with as many as a dozen cameras, 


probably having a variety of focal lengths and types of film. 


astronauts beat the U.S. into space as 














WESTLAND WESTMINSTER twin-turbine helicopter prototype ‘powered by two Napicr Eland engines is being used for development 
of transport, flying crane and military helicopters. Avro Vulcan B.2 is shown below in takeoff using four advanced versions of Bristol 
Olympus turbojets. rated at 17,000 Tb. thrust. Vulcan will carry 


versions of the Vulcan will use 20,000-Ib.-thrust Olympus and carry two Skybolt missiles 


both British Blue Steel and Douglas Skybolt air-to-ground missiles. Later 
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New Tail Designed for Kaman H-43B Huskie 


First production Kaman H-43B Huskie with new tail configuration has been delivered to U. S. Air Force at Warren AFB, Wyo. New 
vertical tail surfaces are 14 in. lower than on previous models. Kaman said advantages are reduced vibration and better flight 
characteristics through a reduction in control input requirements for forward flight. Retrofit units will be delivered to bases for instal 


lation in the field. 





° ° min. flight in darkness of each orbit ha 
Echo Is Continuing neni ss_-atchewd pee 9? ; i 
- vil © been increased to >? 40 min . Biological W arfare 
To Reflect Signals tiecataedl ten seal —— 2 oid Warning 


om) 


Washington—Five prototype models 
ing the effects last wee I rom yuncture d 2 ve f i of a biological warfare rapid warning 
rite punctur ind temper I ra 3] ) $q vlar her D system (BWRWS) will be developed by 
is from flving in the eart! hador mperature iriations ranging fro Douglas Aircraft Co., Santa Monica, 
National Aeronaut n ¢ mil nf cal \ Calif., under contract from Army Chemi 
cal Corps. Projected to be housed in 


trailer vans located in various parts of 


Washington—| 


+) 


but 


the country, the system will be designed 
to establish standard patterns—norms— 
for partical contamination in the atmos 
phere, in relation to seasonal periods 
weather, and dav and night conditions 

Since spread of biological contamina 
tion will vary with meteorological 
changes, the theory is that there will 
be sufficient time to take adequate pre 
cauthonary measures 

Included in the prototype system will 
gency canno recas f on ! ! be two Army-<developed alarm devices 
itellite ll ren ng in the shape of here @ Ratio alarm, which functions to de 


yhere ) tect an unusual concentration of atmos 
NASA said about 400 e an n week wa ! I mie pheric particles ilso gages tucir size 
tinuous wave transm I beer place I n th rm ®@ Particron analyzer, which will dis 
ent using Echo a tinguish between biological and dust 
ibout 24 have been tran intic ex } yency said previously tha h particles. 
wer tracking The Chemical Corps intends to 
he phere entered tl eartl ransm rs probably will 1 mor proceed with the development of a 
shadow for brief portions of ea h orbit tl biological rapid warning system to cover 


rp 1 I 
beginning Aug 24 (AW Aug. 29, p Ecl been tracked in, through the continental U. S. This deployment 
31), 12 days after it was launched ind out of the carth’s shadow, with will be known as CONUS. 
fading during dark periods. 


periments 
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U.S. Defectors Aid Soviet “Spy Charges 


Washington—Sovict Russia last week Kamiseya, Japan, 40 mi uuthwest of vere described as flying to the proximits 


used the defection of two employes ot lokvo. as communications techn f radar installations to obtain data 
7 


r th it elec 


the U.S. National Security Agency to Whenever a reconnaissance flight out the radiations in order 


continuc it propaganda campaign planned long the Chines nic countermeasures (ECM) such a 
’ " 


igainst U.S. acrial reconnaissance and — far eastern ci Op-secr lar jamming could be devised 
communications intelligence policies in would be sen ' Penetration and border flights were 
preparation for Soviet Premier Nikita communications intelligen it re frequent than generally suppose 
Khrushche it to the U.S. next forming them « g] ).S. public, they said, citing the 
» 3 COUTSE light of an Air Force C-130 over the 
Mitchell and William H Mitchell irkish border into Soviet 
September, 1955. The plan 


ing for several wecks from . 
is junior mathematicians at NSA Analysis t med The U.S. claimed 
mmunications intelligence agency Monitors at tl 101 | is gathering 
i \l sCOW pre I r repor yg ) ' ‘ the bh rder 

U_S. proteste 


that they were ( ind piny ( | , 


I 


conference Ww 
paganda aspect 
2 pilot Francis G 
ind Mitchell made 


nswered questions ¢ bstantiated 


t down (AW 


the dav that the 1 rding wa 


mn” 
monitoring of radi 

NSA and photograph: mi f nation an On g 

netration flight f Russia and China 0 colle informa n about ¢ eased, the statement went on, USAT 

Gen. John Samford, director of th 

NSA he idquarter it Ft. Meade, Md 


Official U.S. reaction to their de mar 
fection brought demands for congr tem 
ional investigation and administrati ELINT n [ vhicl ke on the internal broadcasting 
m to some 10,000 emploves saving 


review of screening pr lures for pro 


pective emplove 


| f sensitive agenci 





" Martin ind Mitch ll, who had 
worked for NSA since 1957, di Vinson Launches Intelligence Probe 


ippeared during a vacation period in 
es ind July. On Aug. 1, Defense De Washington—Rep. Carl Vinson (D.-Ga.) moved quickly last week to take com- 


partment said it was searching for the mand of the congressional probe that will inevitably follow defection to Russia 
two. On Aug. 5. Defense said that it of two National Security Agency mathematicians. House Armed Services Com 
, mittee, which Vinson heads, launched a comprehensive investigation of Central 

Intelligence Agency and all Defense Department intelligence organizations. 
Vinson, a long-time defender of t litary services on Capitol Hill, claimed his 
Defection Planned committee has jurisdiction over int ence matters and exercised this jurisdiction 
defection was planned mor in an effort to head off a developi: nvestigation by Rep. Francis E. Walter 

the two said. A state (D.-Pa.) and the Un-American Activities Committee 

reasons for leaving A special Armed Services Subcor ttee headed by Rep. Paul Kilday (D.-Tex.) 
Mitchell in a Mar will conduct the investigation. It to look into intelligence agency methods 


must be a |! that thev had gon 


behind the Iror urtain 


Wa at po ite 
land bank re it was found by in for recruiting, screening, re-screening and clearing their personnel. The group 


vestivators car n August. The s also will investigate the defection of NSA employes William H. Martin and 
' Bernon F. Mitchell. Other subcommittee members are Rep. Porter Hardy (D.-Va 
I 
and Rep. Leslie Arends (R.-IIl 


President Eisenhower supported rough review of security procedures, with 


ment cam » public notice for the 


was re id ! 


to defect was not the intention of improving them, at ress conference last week 
ident. which was As Vinson was announcing the Armed Services Committce probe, Walter 
announced his committee will hold ed hearing Sept. 16 on the Mitchell-Martin 
defection and on the previous defect f Army linguist Vladimir Sloboda. Witness 
«x heduled ss Maurice H Klein NS \ T nnel director. 
Mo One of the two defectors asked { 1 received information about the flight of 


where the truth 
» be permanently sup 


tatement read in 
NSA gather a Lockheed U-2 reconnaissance pla t was downed near Sverdlovsk, Russia, last 
ate ' 


communi 
from mncse thin 40 May 1, Walter said. He said the : t was made before the flight occurred, but 
ii } ' ' 


ld for use bv the 

ernment at a cost of 
ind that thes 

with the methods of ; 
ntelligence, including considerable knowledge of U. S. cod hinery and procedures pertaining to Soviet 
f dehberately violat 


ther nations 


did not indicate when the defector | the information. 

House Majority Leader John Met ick (D.-Mass.) asked Walter two weeks 
ago to investigate the disappearanc: Mitchell and Martin. McCormack said then 
that he had information that the tw 1) took valuable code information and a 


and other foreign codes with them to R 

There is also the possibility t these two employes were in contact with 
Sovict agents since last December a | have easily turned over valuable infor 
mation to the Communists in M ionths before they turned up missing,” 


McCormack said 


Th W nen, both bachelors, served 
n the U.S. Navy from 1951 to 1954 


WCT spent at the 
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Advanced Bomarc Readied for Test 


First photo shows an IM-99B Bomar ter 
at Boeing Airplane Company's Miss 
models of the IM-99B have 


ceptor missile being readied for functional test 
Production Center, Seattle, Wash. Experimental 
scored mber of successful interceptions in recent tests. 
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Small Carriers Seek Larger Voice in IATA 


More representation asked on executive committee ; 
lower fares urged through reduced operating costs. 


By L. L. Doty 


Copenhagen—Sixteenth annual general meeting of the International Ait 
l'ransport Assn. opened here today with a drive by small carriers to increase 
their representation on the organization’s powerful executive committec loom 
ing as a major issue of the five-day session 

At the same time, opposition to a plan that would tighten executive com 
control of the IATA Trafhc Conference the Trafhe Advisory 
Committee appeared to be growing. Strength of the smaller carners will | 
nominations for 
floor of the 


mittee and 
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this vear can 


yh 


) } 1 
a test later this week when 


committee are placed on tl 


of IATA mer ha 
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Hildred alluded to bilateral negotia 
tions in his opening address and noted 
that talks bilateral air 
igreements ‘are becoming more difficult 
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ments to reduce the size of large vol 
umes of restricted airspace which force 
diversions from direct routes, particu- 
larly over the North Atlantic. In his 
annual report to the meeting, Hildred 
predicted that the scheduled airlines of 
the world—both domestic and interna- 
tional—will carry over 100 million pas- 
sengers this year compared with the 97 
million carried in 1959. He added that 
North Atlantic passenger traffic han- 
dled in 1959 rose 19% over the volume 
carried in the previous year. He said 
cargo Climbed 46% in the same period 
ind that mail volume was increased by 
13% 

Hildred warned that carriers face a 
glutted used-plane market and estimated 
that the industry will be saddled with 
as many as 1,800 surplus piston-engine 
the end of 1961, manv of 
which, he said, will not vet be fully 
iated 


With re pect to pooling and eco 


uircraft by 
Gepre¢ 


operation agreements between 
virlineg Hildred admitted that 
cements are the airlines’ only defens« 
demands for capital and maint 
thaul and supply costs fo 

n He had this to add 
must not forget that the 
requirements and de 
f cost; and 
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that 
nev to under 
ish that touch 
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interesting, pro 
growing problem of 


ne that the industry 


f currency 
earnings of 
Italy, $454 million for 

ind $432 million for Britain 
n of the general 
g was opened by Prime Minister 
igge Kampmann of Denmark. King 
lerik and Queen Ingrid attended 
opening plenary session of the mect 
which is being held at the Falkoner 
Ake Rusck, president of 
Scandinavian Airlines System, the host 
iirline, took office as president of IATA, 
ucceeding Seijiro Yanagita, president 
of Japan Air Lines. Next annual meet 
ing will be held in Svdney, Australia 


innual 


ntre here 
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USAF Awards Airlift Contracts 
Under New Policy of Negotiation 


By Katherine Johnsen 


Washington—Air Force ha 
$9.3 million in three-month M 
Air Transport Service contracts f 
senger service among 11 carrier 
its new policy of using negotiat 
tracts instead of competitive 

In awarding the contracts SAI 
reluctantly accepted a minim 
of 2.9 cents per passenger mil 
by the Civil Acronautics Boar 
Board forewarned Air Force 
would not grant tariff exempt 
carricrs with contracts below t) 

In accepting the 2.9 cent fl 
orce Secretary Dudley C. Sh 

Board that this would 
ease MATS’ comme 


ind necessitate 


; 


ntract bu ine + 
Sh rp observed 
rman Whitne 


be made 


craft, 

with 

in line w 

modern 

went to 

@e Pan American World Airways 


million. 5,278 passengers ( 
Japan via Honolulu and return 
@ Trans World Airlines, $1.7 

755 McGuire AFB, N 


55 passengers 
Engiand-France-Germany and 


e Flying Tiger Line, $1.4 million. 3,366 
passengers California-Okinawa via Hon- 
olulu and return. 
Slick Airways, $1.1 million. 2,970 
passengers California-Japan via Hono- 
lulu and return. 
® Overseas National Airways, $795,462 
1,743 passengers California-Philippines, 
via Honolulu and return. 
© World Airways, $604,745. 1,672 pas- 
sengers California-Guam, via Honolulu 
ind return 
eU. S. Overseas Airlines, $551,354 
2,464 passengers California-England- 
lrance-Germany and return 
® Seaboard and Western Airlines, $435.- 
780. 3,895 passengers England-France- 
Germany-US. East Coast. 
¢ Capitol Airways, $319,915 
engers Japan-California via Honolulu, 
ind 475 passengers California-Hawaii 
® Hawaiian Airlines, $347,679. 1,008 
passengers California-Japan via Hon 
ulu 
@ California Hawaiian Airlines, $80,355 
510 passengers California-Hawaii 

turn 

Detailing the additional t 
MATS of the 2.9 cent rate, S 
pointed out letter to CAB 


i 
tl 1 round trip 


855 pas- 


is means 15 for 
‘oast to Europe, 

proposed award of 

cal 1960 cost of 


round-trip 


ind-triy fornia-Okinaw 
$444. compared with a propo 
f $329 and a Fiscal 1960 
MATS of $284. The cost of 
California-Phil 
2.9 cent rate compares wi 
ed bid of $318 and a Fi 
st to MATS of $303 
I'wo congressional groups ar 
itching the results of MATS’ ne 
egotiated bid policy for commerci 
ntracts 
® House Armed Services Subcommittee 
n airlift, headed by Rep. L. Mendel 
ivers (D.-S. C.). Rivers is oppos« 
2.9 cent rate “arbitrarily forced on 
the Air Force,” largely because of th 
Iditional cost it will mean to MAIS 
@ Senate Small Business Committee, 
Sen. John Sparkman (D 


ind-trip Ca 


Iippine S§ roun 


i to 


he ided by 
\la.). Sparkman is apprehensive that 
the new policy might lead to the elim 
ination of supplements and small car 
riers from MATS business, and has 
isked Sharp for information as to what 
the policy will be on set-asides for small 
business. 
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Our Stewardesses, Mr. Uzzell, are anothet 

reason why American Airlines is first choice 

of experienced travelers. We choose just 1 in 

3 from over 15,000 annual applicants for an 

tensive 77-subject course at our Stewardess 
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College, the only one of its kind. The young 


ladies graduate with honors in the gracious 


art of sien AMERICAN A/RL/INES 


ppy. Americas leading Airline 








Landis Stumps for ALPA Decentralization 


By Michael Yaftee 
New York—D ntralization§ of 
t t xpert leadership 
rged i 
t Jeanne \I | 
of th 


it} cn 


ini 


i} 


@ Pilot's 


e| 
S 


] , 


uth \ 


side 


ot Al P \ ‘ ction 


v 
iming 


; +4 


@ In the walkout of 


; 


LPA 


representation 


ALPA 


it the New Y 
ALPA should ha 


] 
Th lvenryie 








La 

weck 
Nliam 

ro to the \W 
Los Ange] 


I 





FAA Issues 


The Federa 


International A 


Washington 
New York 


commendations 


for 

Sorin acy r¢ 

operator 
When FAA 


suggested that night 


solicited con 


turboy 


pomt amcraft over wat 
level” of 112 
In effect 
sircraft so that they 
limit In some 


Neither Port 
eflective Oct. 15 


which 
perceived THOS 
this re quirement 
would cl 
mstances 
Authority 
But the 
ontain the 


will 


ant 


and these two re 
Authority 
In issuing its 


the Port Authority 


rca tor 


rule ontinuc 
horse 
were 

ur transportation s 
whether the 
FAA did 
The I 


per 


to determine 


upon the airlines 


AA 


operation il flexibility 


®@ Requires urcratt iting 


maintam two-way radio comn 


or departure contr 


approach 
1 trafhe area entry altit 
of trom 1.000 to 
@ Refuses to 
tial runways 

trafhe control 
@ Orders large 


iltitude of 


® Nets 
1200 ft... ¢ 
distinguish betw 
This distinct 
mthoritic 


urcratt, all 


irea at an it least 


until maneuvering for a landi: 





AVIATION WEEK, Septembe: 12, 1960 


Idlewild Noise Rule 


Agency issued its noise abatement ruk 


t week, but did not include in its contents 
New York Authority, the 


rt of terminal 


Authority 


a+ 
5 


the Port 
barred on all runways except 22 and 
urged that a 

set for departing aircraft 

iirlines to limit the weight of departing 
112 PNDB 
«nalty would be imposed on the carriers 
FAA regulation 


rules for 


pring on its proposal 


“maximum permissible noise 


enough to avoid exceeding the 


which is 
Idlewild 
The Port 


written into the 


has set its own noise 
ms that FAA chose not to adopt 
hallenged by FAA 
that suggestions such as 
with the 
o said that there 


pustify 


those made by 
the New York 
was insufficient evidence 
the 


t of preferential runwavs to permit more 


critical need in 


lerived would burden placed 


ilso 
York International Airport trafhic 
vith the 


irca to 
ippropriate facilitv—center, tower 

ft. or higher, and an operating altitude 
ft fiving within five miles of the terminal 
ind 


nts out, is at 


turbojets in fixing preferen 


the 


heavy 
discretion of local air 
0 Ib to enter the 


the surface and to maintain such altitude 
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ad 
OR PROFITS: 


Route pattern complexities of typical airlines de- 
mand a cargo aircraft with the capability of oper- 
ating over both short and long route segments 
with excellent economy and earning ability. The 
Canadair Forty Four will do this for you! It com- 
bines the air cargo feeder liner with the long range 
aircraft to provide a standardized economic fleet 
anit. The Forty Four will give you profit-making 
eperations, at current rates, over route segments 
as short as 200 miles and as long as 4,000 miles. 


This is the type of flexibility that will answer the many 
and varied problems confronting airline operators who, 
because of the growing demands of shippers, are bein 
forced to provide a combination of short, medium onal 
long range air cargo services for the carriage of freight at 
attractive and competitive tariffs. In this situation, the 
Canadair Forty Four offers excellent economy and earn- 
ing ability over the complete range of route structures 
that must be provided in the collection and distribution 
of air cargo. 

Practical applications of this are found in the short route 
cargo services that are necessary in the supply and dis- 
tribution of goods to or from the terminal points of trans- 
continental and trans-Atlantic services. This is evident 
between the major cities of the Eastern United States and 
between the principal points of Europe. These inter-city 
runs are essential extensions to the long haul trunk service, 
and with the Forty Four can be handled without a 
change of aircraft. 


WHATS IN 
YOUR 
AIRCARG) 
~ FUTURE... 


The need for this system of short, medium or long range 
operations will develop through the growing awareness 
among business establishments thatthecarriageof articles 
by air is becoming an essential element in the overall 
marketing function. This will open up new markets, new 
transportation requirements, new inter-city services. The 
Forty Four, with its flexibility of performance, can carry 
cargo at a profit over the whole distance spectrum —short, 
medium and long range, and has the airfield performance 
characteristics to get in and out of 85% of the world's 
major airports. THESE ARE DECISIVE ADVANTAGES IN 
FAVOR OF THE FORTY FOUR. 

SOME RUNWAY AND PAYLOAD SPECIFICS ON THE 
FORTY FOUR-D4 


From runways as short as 6,000 feet, can operate with 
70% payload up to stage distances of 3,000 miles. 


- Can operate from 85“, of the world’s major airports, 
with due consideration to both runway length and 
allowable wheel loading. 

Will earn an operating profit with load factors as low 
as 30° 

Breakeven load factors in the Forty Four represent 
loss loads on larger proposed equipment. 


Breakeven load factors on larger proposed equipment 
represent major profit payloads on the Forty Four. 


- Can operate non-stop on the London-New York route 
with an average annual payload of over 55,000 lbs. 


CANADAIR umiteo, montreat, canaoian sussionryor GENERAL DYNAMICS 
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in 


ywrotecti 


\ 


moplet mn p-to-dat j 
© Provide adequate furlough | 
( fatce uch factor 
* Ff 


Qicai ul i ment 


© Provide adequate income protection 
’ 


rot 


USAF Ferries Troops 


Boundary ivCcT nos 


From India to Congo 


Wiesbaden—A sccond contingent 
| " mnel has been alerted for 


lutv. USAFE 322nd Air Di 


Alloy Stresses 
kheed C-13 \ Mach 
to begin the nmediatel 
ration Thursday entist 
the airlift are 32¢ 
of medical upplhie 
equirement for 13¢ 
ot equipment will 


C-130s on Sept .U 
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unit m nationwide polici Mach 3 Transport Cabin Problems 


um structure necded for the Mach 3 
lane could a pt 
higher speeds. Waggoner 
that bevond Mach 3 
intages of further speed 
than the advantage 


m Mach 2 to Mach 


Development Assured 


Elkins called development « 
ph. transport within the next 
1 virtual certainty 
entists, replying to question 
scope of the North Am 
gram would determine where 
ne period the development 
ur, but that in anv case 1970 1 
the accomplishment 
AiResearch Manufacturing Di 
f Garrett has built closed e1 
ital control svstem for the Pro 


ury capsule 





WADD Conference 
On Supersonic Transport 


Washington—Wright Air Develop 
ment Division held a technical confer 
ence on design problems of supersonic 
transports last week, with eight com- 
panies invited to attend the meeting 
and submit proposals for design study 
programs within six weeks 

On the basis of the study proposals 
submitted by the contractors, the Air 
Force will select at least one firm to 
perform a detailed study of the design 
problems of supersonic transports over 
1 wide spectrum of cruise Mach num 
bers, pavloads and ranges. Contracts 
would cover several months of work. 
Their dollar value has not vet been 
specified. 

Primary purpose of the study is to 
bring past preliminary design work on a 
supersonic military cargo-personnel trans 
port up to date in light ot recent m 
formation on aerodynamics, structures 
und materials. Commercial attractiveness 
of an aircraft meeting the military re 
juirements will also be investigated. 
Results of these studies will be used 
by the Air Force during discussions of a 
possible national supersonic transport 
levelopment program which would meet 
both airline and military needs 

Companies invited to the conference 
were Republic Aviation Corp., Convair 
Division of General Dynamics Corp 
Lockheed Aircraft Corp.. Douglas Air 
raft Co., Boeing Airplane Co., Nor 
Air Division of Northrop Corp., North 
American Aviation, and McDonnell Air 
raft Corp 














(NRAVELLE 


The finest medium range jetliner the world over 


‘l‘he Caravelle has already 


established an outstanding 


/ 
Now record in Europe for trouble- 


free operation, with seat-mile 
costs well below those of other 


bac ke ( h airliners. 
y Now this profit-making 
ability is assured wherever 
De | this fine jetliner flies, as 
Og as Douglas service keeps ground 
| time to a minimum. Douglas 


will provide customer and field 


a 
WO r| ( -WI ils service, maintenance and field 


training programs, and parts 


support in accordance with 


D 0 ( l ct Douglas standards. 


Douglas support of the 


Caravelle is in line with its 


Sil val long-standing tradition of 
pp prompt and permanent service 
to airlines throughout the 


lives of their aircraft. 


Designed and built 
by SUD AVIATION 


Sold and serviced 
by DOUGLAS AIRCRAFT 





; 


" 
financially insoivent nd 


rg’ "fe ‘ & 7 e > ’ ” 
Traffic Gain Light in Rail Strike sting some'or is acs 
ittempting to settle other pps pre 
New York—Closing down of — the Northeast Airline rc} ented a claim for $525 rown for 
uch Penn vl ina Railroad had ho \ lable i the Nev 0 y 84.71 ind the if agenc' owned by 
it cffect on airline passenger trafh run railroad ; ) Striking Southern pil I] 
the Labor Dav weckend, although ' n I i ( in $1,520.28 
ing the New York-Washing ( Southern at 
tanding by with extra 1) ly irned uy I lays in which repli 
1 rush developed I | ind spokesmen for the 
issenger trafic out o ngtor pita the petition claims on the 
reported at about the n he | Southern is not only financially 
La ul but has continued to expand it 
kew extra section FOr mn ! I nee ms to a normal level of 
American Airline led 1 100, up from trike that is now 
isc in’ New York uring th ¢ perio Id. lhe carrier nov 
volume on Sept t if from ‘ t nion pilots and expects 
trike began f its regularly scheduled 
tored by the end of this week 
Meanwhile, Southern said it fully in 
tends to pay any of these claims which 
t considers a valid bill, even though duc 
bill notices were not served upon the 
+} 


lirline prior to the petition filing 


Capt. Brown’s claim, the company 
nid a jf ' oes 

uid detect iid, involves an issue of back pay which 
Penns HOT n Cc Ft Southern feels is not valid, while the re- 


ifhe ine , : naining two ims are carried as ac 
the four-day ps , ® pac :' . unts pavable on the airline's books 


Wa ; On! 


fl mw 





Los Angeles Airways 
W ashington—Civil Actonautics Board's Accepts Sikorsky S-62 


cco datu , No 5 , 4 u . 
t mimendation for rth Central rn od a Sentient Conetics Annies Ai 


Local Subsidy Criticized 


Airlines route extension from North Da , : 
last WCecK a cepted deliver 


kota to Regina, Saskatchewan, Canada , 4 tap any ecky S.6? 
was rejected by the White House last : - ; , 
week on grounds that the Board failed 


to offer cnough evidence that the route 


expec te 


} 
cw weckKs 


could be operated without an excessive 
increase in subsidy 

President Kisenhower. expressed con 
cern over the increasing cost of govern 
ment subsidies to local service airlines 
und stated that the Board's findings in 
the Service to Regina Case failed to give 
sufficient details to assure that the air 
line could build enough trafhe volume 
over the Minot, N. D.-to-Regina route 
within a three-vear period to satisfy 


CAB's use-it-orlose it policy, or that Bankruptey Petition 


such an operation could become self 


Filed Against Southern 


supporting 
Pointing to the possibility that opera 


tion of the route might result in an ex 


W ashington—\ 


cessive subsidy increase for the airline 
the White House letter urged CAB te 


intensify its efforts to review and overt 


haul the certification and subsidization 
of local service airlines 

At the same time, the White Hous 
permitted CAB to give North Central 
two other routes into Canada because 
the Board said they would be cither self 
supporting of require little subsidy. hes 
wre routes to Pt. Arthur/Ft. William 
Ontario, from Duluth, Minn./Superior : of ay 
W ise ind) from) Hancock /Houghton xt - io . : i\ oes 
Mich \ : INCISCE ind ishing 





iXI Operation 
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Airlift Moves 5,000 to Dealer Meeting 


Dallas, Tex.—Nine scheduled U.S Irans-Canada and Unit In bringing UAL notes that nearly ever type of 
) 


nd Canadian airlines successfully trans Deere people into the staging points and urplane, from Douglas DC-3 to Con 
orted some 5,000 dealer personnel and — then to Dallas, a total of over 100 sched air SSO, was involved somewhere in the 
special guests of farm equipment manu uled flights anc ()} charters wet ( uirhift 

facturer Deere & Co. to a one-day sales quired. Of these the fina spor One ctior ) the 
meeting here without incider shy heels 


More than 3,500 of the re nd 4 harter airplane 
poat Facilities Checked 


| »] flicia r th part it lo cad SU person 
lv learned of the customer it plu +0) 
in July. Unites I rol insing via Capital 
I » to Dalla 


informing personnel ¢ on us grouy 


Canadian Dealers 


{ 


TWA Idlewild Terminal Set for 1961 


Trans World Airlines’ new passenger terminal at Idlewild is scheduled for late 1961 
completion The four shells of the basic building are pictured before pouring of concrete 
and removal of wooden forms which began last month. ‘Two fingers will extend from new 
building to “ramp house” gate positions at their ends. Onc ramp house will be located 
beyond the area shown at extreme upper right; its finger will connect with the terminal 
it the intersection of the back shell and the right shell, above This finger is already under 
construction. The other finger will extend to the left from the TWA Terminal’s inter 
section of the back shell and the left main shell, to its ramp house beyond the area 


pictured at upper left. 
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TOMORROW'S PASSENGERS WILL DEMAND GLIDERWING FLYING +2 : 


The wing 











the engines 


are In 
the right 


place 


Airliners of tomorrow will flv on clean 
wings with hundreds of passengers seated 
in the quiet zone ahead of rear-mounted 
pure-jet engines. Here's why pilots and 
passe ngers alike will choose modern CLEAN 


WING FLICHT: 


@ CLEAN WING, high lift efficiency and 
profitability opens many more airhelds 


ind routes to intercontinental jets 


@ CLEAN WING, high lift gives much 

rreater margins at take-off and landing 
CLEAN WING, rear engine lavout gives 

t zone seating which will be a 


nger-specihed must in the 1960. 


@ CLEAN WING FLIGHT is the flight of the 
future. It will be required from all modern 
airlines in their second-generation ret 


transports 


THE VICKERS VC1IO 38 THE ONLY 
WING. REAR ENGINE, LONG RANGE 
IN PRODUCTION TODAY 
ING FLIGUT repre is a were 
breakthrough. ever aspect of 
ich will be found in the Vickers VEO 


For det ils, contact Chr istophe r Clarkson 


U.S representative 10 Rockefeller Plaza, 


New York 20), N , $ 


‘| 


Vickers-Armstrongs (Aircraft) Ltd., Weybridge, England + Member Company of British Aircraft Corporation 





“Expanded 
distribution 


without warehousing 
with Delta Air Freight” 


Short Bros. Designs Skyvan Transport 


Short Bros. & Harland, of Belfast, will build shown here in model form. Initial 
two prototypes of the SC.7 Skyvan trans tion batch will be 25. aircraft 
port and utility plane (AW Sept. 5, p. 34) equipped Skyvan will cost $154,0i 


1) 


Armour Pharmaceutical Company elimi- 
nates warehouses by airlifting area ship- 
ments to regional centers where pre-labeled 
and postage-paid packages are speeded 
to individual customers. 


“Drug shipments need expensive refrig- 
erated warehousing and special handling 
as a rule,” comments W. F. Sheehy, 
Transportation Manager. “We eliminate 
Sales Incentive this requirement by using Delta Air 
The Cibsor a Freight and serve our customers faster 
ee ae and better. A 9-state shipment, for ex- 
ample, can be flown to Atlanta where 
individual packages, already pre-labeled 
and stamped, fan out to our customers 

in a fraction of the former time.” 


Profit from Delta’s 


BIG PLUS 





Baggage Handling : ‘h Delta operates all-cargo flights and in 

, , ae ; ee ae addition carries freight on every passenger 

ich D Foup s baggage was iden “ _ flight, including Jets. All-cargo flights 

Scheduled plan th WOTS Operas I serve Atlanta + Chicago + Cincinnati 

nhguration with | >¥-pa - Charlotte - Dallas + Houston + Miami 

| New York + New Orleans + Orlando 
Philadelphia + Detroit «* Memphis 


vent through the con 
haggage conveyor system— ity 
harter airplanes were trans- Most 
il tents set up alongside it San Fran 
building. When baggags The U.S 
t pickup, each Deere group Pittsburgh 
ind escorted to the area mor lampa 
luggage and boarded Memphis, I 
to take them to their kee, Des M 
City, Dalla 
a Fulsa, Deny 
25 cisco, S¢ ind lun GENERAL OFFICES: ATLANTA AIRPORT, ATLANTA, GA. 





room went through 
run of the operation on Aug 
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AIRLINE OBSERVER 


> Riddle Airlines is negotiating with General Aircraft Leasing Corp. for 
seven Douglas DC-7Cs now owned by Scandinavian Airlines System, with 
purchase hinging upon the cost of converting the aircraft to freighter con- 
figuration. Riddle is looking for a convertible interior that would permit 
interchangeable use of the DC-7s on Military Air Transport Service con 
tracts and passenger charters Airline expects to reach agreement next 
week on the purchase of at least three of the aircraft. General Aircraft has a 
fleet of 25 of the Douglas transports, 12 of them now under lease to several 


com panic S. 


> Local service carriers are pointing to West Coast Airlines as an example 
of what the average airline can expect from the Civil Acronautics Board's 
new rate-of-return formula. Placed on final mail rates by CAB last week, 
the airline ended up with a 9.1% rate of return on investment, based upon 
a debt ratio of 77.27%. Carriers opposing the new rate formula point out 
that most of them were already getting a 9.5% return, but under the Board’s 
new policy and with an average debt ratio in excess of 70%, they will find 
themselves with a final rate close to the CAB minimum of 9%. 


> Eastern Air Lines and Aecronaves de Mexico have signed an agreement 
permitting the Mexican carrier to purchase one of Eastern’s D yuuglas DC-S 
turbojet aircraft, scheduled for delivery from the factory in November 
Under a new mutual jet aid pact, the airlines will share al ground facilities 
ind services established on the New York-Mexico route served by both 
airlines. Eastern also will train Aeronaves flight and mechanical personnel 


at its training center in Miami, Fla 


> Ouebecair, Ltd., of Canada has purchased two Napier Eland-powered 
Canadair 540 turboprop aircraft with a 52-passenger configuration. First of 
the new aircraft has been put into service on an 800-mi. Montreal-Quebec 
City-Rimouski-Seven Islands-Wabush Lake-Shefferville route, with flag stop 
service to other points. 


> Pratt & Whitney estimates that its JT3 turbojet engines have now 
accumulated more than one million hours in airline service. First of the 
split-compressor turbine powerplants went into commercial airline service 22 
months ago on a Pan American World Airways Boeing 707. Eight airlines 
currently use the JT3 on a total of 109 Boeing 707 and 720 and Douglas 
DC-8 transports. 


> Interline airline business settled through the International Air Transport 
Assn. clearing house in London registered a 31% gain during the first 
six months of this year, as compared with the same period last year. IATA 
reports the service cleared $659,864,000 in interline charges for the half 
year, against $449,078,000 for the first six months of 1959. 


P Soviets have extended their Mi-4 helicopter sales campaign in Norway. 
Mi-4 flew from Moscow to Oslo and back, covering 1,200 mi. each way, and 
the Russian helicopter carried about 1,000 passengers on sightsecing flights 
around the Norwegian capital. 


> Soviet efforts to improve air service in the Russian far east are showing 
concrete results. Khabarovsk, major airline hub in the area, recently got 
direct Tu-104. jet service to Kiev via Irkutsk, Novosibirsk and Sverdlovsk, 
bypassing Moscow and saving about 370 mi. There also is a new Tu-104 
service from Khabarovsk to the far-northern Chukotsk Peninsula. A “200- 
place” hotel has been built at Khabarovsk Airport to handle sharply-increased 
trafic, and new airport terminals are nearing completion at Vladivostok 
and Petropaviovsk, Kamchatka. 


» Federal Aviation Agency is considering a change in its oxygen require- 
ment for high altitude flights which would raise from 30,000 to 35,000 ft 
the altitude above which one pilot must use oxygen equipment at all times 
Other parts of the proposal would require all other flight crew members 
to wear quick-donning masks, with a stipulation that if this is not done, 
one pilot must use oxygen at altitudes of 25,000 ft. and above. 








SHORTLINES 





> Civil Acronautics Board will hold a 
hearing Sept. 16 at the Del Prado Hotel 
in Chicago to explore the cause of the 
crash of a Chicago Helicopter Airways 
Sikorsky S-58C helicopter in July 


> Chicago Helicopter Airways reports 
that in 11 yr. of scheduled operations, 
passengers 


it has carried over 566,777 
10 million revenue passenger miles 
Also, during the 1l-yr. period, the car- 


~ 
* 


million 
6.4 mil- 


ricr has flown more than 5 
scheduled miles and carried 
hon Ib. of airmail 


> Continental Airlines still leads do- 
mestic operators of Boeing 707/720 jet 
transports in utilization with 11.5 hr 
dail Among the foreign airlines, 
Lufthansa sets the pace with 10.3 hr., 
followed closely by Sabena with 9.8 hr. 


daily utilization 


© Eastern Air Lines has inaugurated 
direct round-trip service to San Juan, 
Puerto Rico, from Detroit, Cleveland 
and Pittsburgh with Lockheed Super 
Constellations in tourist configuration 
Eastern will operate three flights a week 
from the three cities to San Juan 


> International Air Transport Assn. has 
opened a new Far Eastern technical 
liaison office at Bangkok, Thailand, to 
coordinate joint technical activities of 
the member scheduled international air 
carriers serving the area 


> National Airlines’ application to sus- 
pend service at Marianna, Fla., has been 
denied by the Civil Aeronautics Board 
on grounds that, although the city has 
failed to produce more than two passen- 
gers per day during the past 14 years, 
airlines must expect their profitable 
markets “in which they are protected 
from unlimited competition” to support 
unprofitable points where airline service 
may be needed 


> Northwest Airlines will retire the last 
of its Boeing Stratocruiser transports to- 
day. In the 11 yr. Northwest has oper- 
ated the aircraft, it has carried 2.8 mil- 
lion passengers more than 62 million 
passenger miles 


> Oantas Empire Airways reported a net 
profit of $1,912,877 for 1959 to the 
Australian Parliament. 


> Trans-Canada Air Lines reports that 
Rolls-Royce Model 506 Dart engines 
powering its fleet of Vickers Viscounts 
have reached a 3,000 hr. life between 
overhaul. TCA maintains 235 of the 
Rolls-Royce engines for its 49 Vis 
counts. 
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Can't beat Western’s 707 jet service! 


Lucky Los Angeles, San Francisco, Portland and Seattle Tacoma! 
Western’s new 707 JET Champagne Flights, travelers between the 


charmed cities are sipping private stock champagne (as well as enjoying WE STE RN 


a cocktail hour on some flights), dining on filet mignon or prime | 

partaking in meal-sized snacks. And even budget-minded travelers AIRLINES 
flying in style—on Western’s 707 JET, Coach, with delicious hot me 

that make saving a pleasure. Best of all, Western’s 707’s are fastest f1 


Los Angeles to Seattle /Tacoma...and back. lhe airline that civilized the West 





A RnrRoUNCING 


the formation of 
ABHROSPACEH 
CORPORATION 
anew and vital force 


engaged in 


accelerating 

the advancement 
of space science 
and technology 





Acrospace Corporation has been 
brought into being to serve the United 
States government by concentrating 
the full resources of modern science 
and technology on rapidly achieving 
those advances in space systems indis 
pensable to the national security 

The corporation is non-profit, will 
share the findings of its research and 
laboratory experiments with all 
appropriate organizations involved in 
the government's missile-space pro- 
gram, and is not organized for 
manufacturing purposes 

The immediate responsibility of 
Acrosp 
United States Air Force in bringing 


ice Corporation ts to aid the 


ibout the best possible ballistic missiles 
nd military space systems on a con 
tinuing bi ind within the shortest 
") sible 
it may furnish the 
Acronautics and Space Ad 
ministration and other governmental 
vencies appropriate services whenever 
participation in space exploration 
1 related 
lHE MISSION of Acrospac e Cor 
tior C rding to the Secretar’ 


the fiek 


ctivities is desired 


Au Fy ree NCOMpPasses 


" ’ , | nrog 
f Dallistic n Silke id space progr 


Within this complete area t has the 


or advanced systems 

rch and experimentation 

ms engineering. It will 

ch general technical 

ballistic svstems as 1s 

ial cases, and with 

retary of the Au 

Corporation mays 

ssume broader responsibility for an 
Air Force military system 

The new corporation also provides 

support to the Air Force in its effort to 

ichieve maximum interchange of 

knowledge with other military services 

ind among universities, research foun 

dations, and the scientific community 

n general 
THE FUNCTIONS of 


ifrving out its 


Acrospace 


wrporatior+ n 


AEROSPACE 


CORPORATION 


[hese will include: The Atlantic 
Missile Range in Florida; The Pacific 
performance of a wide rang Missile Range in California; The 
technical, and administrat Rocket Engine Test Site at Edwards 
Air Force Base in California; and 
numerous other missile test facilities 


responsibilities for the Air F« 


missile-space programs include 


scientific 
tasks 
The corporation will conduct 


sive laboratory and field act sponsored by the government in 


aimed at advancing the state-of-t! t cooperation with private industry 
and will augment these researc! THE PEOPLE who make up Aero- 


development activities by coordinat pace Corporation have been selected 


with industry, universities from industry universities, and 


tories, and other agencies. It government. They constitute a cross- 


tended that this combined effort ection of highly-developed engineer- 


push forward the boundaries t ng and scientific skills in the missile 


broad front to fulf nd space fields 


nology on 


tary and other national require Extensive recruiting will continue as 


AC rospac¢ ( orporation “A * new corporation assumes more and 


the re responsibility. From the outset, 
nology weapons the corporation is built on a foun- 


systems, and other systems ser lation of proven scientific competence, 
d. These stud magination, and objectivity 


OPPORTUNITY 


ose scientists and engineers who 


national nee 


culminate " | \ "Sig [HE 


a waiting 


c 
recommen 
program jualify to join Aerospace Corporation 

Acrospa 


assist the A 


equalled only by the magnitude of 


corporation's mission — magnitude 


Force 


priate government agencie rrored by the highly advanced na- 


tablishing space programs re of the programs in which Aero- 


ng the force of Americ ace Corporation is engaged 


[ypical systems projects include: 
Ivanced ballistic missiles; advanced 


litary space boosters; recoverable 


esponsibilities for the broad tec! oosters and satellites; space defense 


ispects of these new programs th ystems; early-warning satellites; 


their critical phases connaissance satellites; communica- 
THE FACILITIES of Ac tions satellites: and manned satellite 


C orporation inciude ; stems 


the | [ypical research programs concern 


velopment center 


International Airport uclear propulsion; astrodynamics; 


loc ated neal 


Angeles 


within easy reach of several att magnetohydrodynamics; inertial ele- 


residential communities ments; millimeter waves: hypersonics; 


They constitute a modern ombustion kinetics; and materials 


trative, scientific, and engine search 


headquarters which house some of Those capable of contributing to 
dvanced instrument ite-of-the-art advances in these and 


apparatus related areas are invited to consider 


world’s most 
and experiment 

In addition, the operations the advantages of becoming a part of 
Acrospace Corporation will be direct the new Aerospace Corporation. Their 
supported around the globe by a resumes should be directed to: 
by 1 Mr. James M. Benning, P.O. Box 


I5081-C, Los Angeles 45, California. 


array of resources created 


government over the past six 


lo Boulevard « El Segundo, California 
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PIONEER VI lunar orbiter is programed to course around the moon in a tight path with approximately 5,700 lunar apogee and a 3,800 mi. 


lunar perigee, and a period of about 16 hr. Satellite will be 39 in. in diameter, with nozzles extending 8 in., 


at opposite ends of the spin 


axis, from the internal, multiple-start propulsion system used for trajectory midcourse correction and for injection of the satellite into orbit. 


Pioneer VI Designed for Moon Orbit 


Washington—New target he stey ¢ Approach velocity to the moon w 
1 be ipproximatel 2,900 mph 


© Pavload’s hydrazine 


Sanne } 


iD | < 


1m? f rnut mine 


| Lunar Orbit Participants © Payload will pass under | 


Major participants for Atlas Able ¥ ion point 
and Pioneer VI project are 
®@ National Aeronautics and Space Ad 
ministration, which has cognizance of 
the project . 
@ Air Force Ballistic Missile Division ¢ Period oi lunar orbit 
under whose cognizance the Convair At n , 


las first Stage was developed Air Force 


hathn Ciicie Cheenti Eetenalis stn ated camera will be carried 
\ V's P VI 

issociated Space Navigatior SPAN 

Center 


© Space lechnology Labo 


ilso is operating the Missile Test Cen 
| eNo 


' 


ha ystems engimecring 
direction responsibility for 
Able V vehicle, major responsi 
. the design and development 
n highhght Pioneer VI payload, and also i 
* Approach to the lunar orbit crews for various tracking facilitic 


+} } 
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tion. Another factor probably is the 
existence of the photos obtained with 
Lumik II 

Ihe trajectory to, and around, the 
moon will encompass a wide range of 
test objectives. In addition to the at 
taimment of the tight lunar orbit, an 
inalysis of data on environmental con 
ditions in and specifically the 
vicinity of the moon, and performance: 
of the launch vehicle, its staging, tran 
fer trajectory control, and 


pace 


midcours 


guidance, will afford a valuable funda 


mental knowledge for refinement of 


future space ve hicle 


Instrumentation in the Pioneer 
gather lata 
transfer trajectory and in the 


th moon 


pavload will during 
vicinit 
Instrumentation and 
pernmen nclude 
© Plasma _ probe This National Aer 

Admuinistration- Am 
t cxp 


i the lunar 


im 


ray SCOP 


@ lon chamber and Geiger-Muller tubc 
f Minnesota 


I nvil 
e Flux gate magnetometer. | 
Spa hnology Laboratories 
ure low-frequen 
in space. Mag 
+} 


he spin axis f 


nmct 


CX Tl 


th pavload | measured 

¢ Spin search coil magnetometer and 
tor This STI 
vill m the 
| perpendl ilar » the 
thy pavload The 


phrase mipat exper 
magnet 
spin axis of 
phase comparator and 
will provide an 


between the perp ndicular 


cq ! prc nt 
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SPACE TECHNOLOGY 


i 


NOSE 


} Vc 


JETT IS 


ATLAS BOOSTERS 
FF 
5O Mi ALTITUDE) 





TH AMERICA 


a 


for ba« 


THREE-STAGE Atlas Able \ 


tory will be 


veer VI lunar orbiter into its transfer trajec- 


ipe Ca Fla.. at an azimuth heading of about 93 deg., 


' 
Atlantic Oc« t the 


launched from ¢ 


African west coast. 


 @ 


TRAJECTORY 
FROM EARTH 4 
————_> 


taking it high across the 


| 
| 


Jf) Sin 
- AS r 


- S 30ES 
7 ” oe il _INTO LUNAR ORBIT. 
AFTER approximately 240,000 mi. tr 


vehicle's third stage burnout, the Pior 


trajectory and 604 hr. after Atlas Able V boost 
VI payload will be injected into orbit around the 


moon, with assist from its self-contai ulsion system 


gv along the transfer trajecton 
ital flux will be determined for elec- 


50 KEV, and for 


ls exces ding 


exceeding 


tons with energy lev $50 
KEN 

e Micrometcorite flux and momentum. 
NASA STL experiment to 


termine the number of impacts with 


frequen 
transfer tray r\ if is an 
¢ Scintillation spectrometer. 1) 

NASA STI 
with mentum related to specific reference 
20 MEV per particle | , ICS I 


Information obtained 
zed in relation to meteor showers 


x<periment to! rometeorites and dust particles with 
fons 
will be 
environmen nd in the 
earth's environment 

Atlas Able V launch vehicle’s liftoff 
ht will be about 265,000 Ib. It will 


Ballistic Missile 


encountered in the transfer tra the 
© Low-energy scintillation counter 
STI CX] t will 


with low energ' 


;rimen unt g 
ind proton vith lude the Air Force 
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{ 
ELECTRONIC 
ELECTROMECHANICAL 


INSTRUMENTATION 


The Liquidometer Corp., recognized as a leading designer and manufacturer 
of aircraft liquid quantity instrument and control systems, offers 

new instrumentation capability in electronic and electromechanical areas. 
Liquidometer invites your inquiry. Capabilities are fully described 

in a new brochure available on request. 


THE LIQUIDOMETER corp MD | 


DEPT. T, LONG ISLAN RK 
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Since 1920 





POWER STORAGE 
0) ei) 


CONTROL JETS 


ctions with the payload propulsion 
ystem, plus another start (retrothrust) 
for injection of payload into its lunar 
orbit 

l'emperature control for Pioneer VI 
itellite will be maintained with stubby, 
four-bladed 


tyy 


“propellers which were 


THERMAL 


CONTROL VANES 


ELECTRONIC 
MODULE ASSEMBLIES 


1.R. SCANNER 


ait) / Vil 


CAMERA 


ANTENNA | 
T.V. CAMERAS 


Nimbus Weather Satellite 


Nimbus second-generation weather satellite (AW Sept. 5, p. 26) is designed for 
polar orbit and continuous television portrayal of cloud cover for six months. The ( 
vehicle will be boosted into orbit by Thor Agena launch vehicle on a schedule begi 


late next vear, after two more Tiros weather satellites are launched. Large paddle 


house solar cell arrays, capable of generating 200 watts per orbit. Nickel cadmium batt 


will store excess power 


ma g 
yet-General AJIO-1O1A 
t ’.790 Ib. thru 
fuming nitric aci 
limethyihvdrazine 

¢ Allegany Ballist 
X245-A9 solid propellant 


Sustainer Barrel 


t 
tart, using 


m of the hvdra 


[his operation 
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When the 


t evaluated on Explorer VI elliptical 


irth-orbit satellite and later incorpo 


rated in the payload of Atlas Able IV 


vhich failed when the nose fair 


ing wa 

isoned prematurely 

Ihe propeller blades ar 

preset high and low-temperature 
Small patches of dark materi 

ittached to the satellite’s spun al 

unum shell to conform to the str 


ypeller blade mfhiguration. Bene 
. 


the patches are wire coils which 


heating and contract when 
lark patches are 


irbed to 


nm the resect high-temy 


I f . 
is reached, the coils expand an 
the propeller 
surfa 
es, thus dropy 
ually through heat-sinks within tl 
When t] 
drops to the preset 
il mtract and the pr 


in 


y 
4 


reve yt ‘ + 
umen ompar ments 


iperatur 
ip ratu4re 
to expose the heat-absorb 
he 


t ra} +} 


r + 
icf 


! ( ie Cm per 


| 
pavload 


Wi in | 
olar-cell paddles for charging 
l-cadmium batteries continuoush 
ust before third stage 
the equatorial plane 


cnve lope di ine 


ked with | solar cell for a 


r-paddle total f 8.800 cells 
num dipole rods 
transmitter 


xtend fror 


M 
South P 


ements will be - 
Mis ile Division 
Laboratories Space 
it AFMTC for 
Uhis information will be 

nterpart center in Ing] 
mmputer calculations 
ediction for transmission 
tracking stations 
tion will be based 

onditions during and im 
ifter burnout of the Atlas 
vehick | 
iccomplished by firing the pay 
hvdrazine 


rayectory correction 


engine by command 
guidance station at the Missile 
Center 





... tense moment in 


the blockhouse! 





Kinetics Voltage Sensing Relay helps test 
conductor get the answer “All systems GO!” 


The Kinetics Voltage Sensi 
Relay with all-solid-state 
> sensing circuit 


ters for launching the Atla 
Kinetics Voltage Sensing Rel 
vide vital ““go—no go” inforn 
the test conductor. The 
ing circuit is a completel 
device that can provide 
monitoring of any a-c or d- 
voltage 

[ypical voltages to be monitored 
are telemetering signal levels, inverter 
outputs, batteries, and similar impor 
tant voltages. Relays may be supplied 
that will trip only on low voltage or 
on low and high voltage. with both 
set’ and “reset” actions, as desired 
Output from the 2-pole, double-throw 
relay contacts may be used to start 
small motors, blow horns. operate 
lights or larger relays 

A high input impedance may be 


presented to the signal source to limit 


silable 


rrent requirements. Av 
her with limit voltages that may be 
<ternally adjusted within the desired 
inge or with pre-set voltages to the 
ustomer's requirements. A resolution 
ot ‘ volt 1 typical 

The Kinetics Voltage Sensing Relay 
is ideal for missile launching ground 
upport equipment. However, it is 
also small, lightweight and rugged 
enough for airborne applications 
Write or phone today for more infor 
mation. Kinetics Corporation, Dept 
KA.-9, 410 South Cedros Avenue 


Solana Beach, Calif. SKyline 5-1181 


| KINETICS 


; ©¢conwmvrpaoan ation 


S@ELECTROMECHANICS 





Douglas Designs Delta Flight Controller 


By Russell Hawkes 


Santa Monica, Calif.—Flight con 
troller specially designed to give NASA 
Delta space vehicles precise orbits and 
that of Echo I, 


was by 


trajyectori uch as 
Delta payload 
contractor Douglas Aircraft Co 


from start to deliver 


first created hb 
prin 
n seven month 
of the first hardware 
For the Delta 
N ASA ought 
we ight Cost was not an 
ight was held to 42 Ib 
the controller are 
front end of the 
l ize and wiring between them 
bly adds k than 6 lb. to the 
weight of the svstem 
ntributing to precision of flight 
during the oasting 
flight, a featur 


regard } 


Aight controller 
high precision at low 
st and low 
nounced but we 
Ih rour units in 


| ' the 


mcentrated in 


; 
nN | tage 


cnginect 


} 


ypcrating during 


This meant that a 


had to be mad 


d phase of flight with 


rformance and wit! 
undamp« 


of the 


1 signihcant 
Attitude contr 


ist phase is in 


it in the 
™ abl te 
naut. mi 


in circularity 


the orbit was 100 naut. mi. | 
minus the altitude. Th 
orbit was well within this rang 
in apogee of 917 naut. n 
perigee of $22 naut. mi 

A flexible selection of progta 
one of the chief 
by NASA and now one 
claims by Douglas. The 
is slated for a 
including a lunar prob 


! 
of varving ellipticits 


ity 


mcan 


requirement 
of th 
Delta 
variety of m 
jectorn 
orbit 
Ie ot 


1 north-south plan 


have to be launched in a dog 
right to ge fely around t¢ 


cornet 


Program Choices 


Be ' 
the 1 ta 


FOUR UNITS in the Delta flight controller are the programer, left, gyro unit, center rear, power supply, foreground and electronics pack- 
age. Units are grouped below spin stabilizer at top of the Delta space vehicle. Cutway also shows Echo payload sphere. 
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CUBIC AGAVE CHOSEN FOR 
PROJECT MERCURY TRACKING! 


Cubic Corporation has been selected by Bendix reliable tracking over a 1000-mile range with only a 
Corporation to furnish AGAVE automatic tracking '4-watt telemetry source in the target 
antenna systems for the National Aeronautics & OTHER USES: AGAVE can also serve as a self- 
Space Administration's world-wide Project Mercury tracking telemetry antenna. The front-end passes the 
tracking and ground instrumentation network. These entire 215 to 265 mc telemetry band. One AGAVE 
units will detect the manned capsule as it first comes provides angle-only information for range safety 
over the horizon, lock on, and subsequently supply two AGAVEs provide complete position data 
pointing information to radars, telemetry antennas AGAVE forms the basis of an ideal manual or 
and command transmitters fully-automatic drone guidance system 

While precision radars achieve high accuracy and For more information on AGAVE, please write to 
long-range operation by using narrow beamwidths, Dept. AW-3, Cubic Corporation, San Diego 11, Calif 
these same narrow beamwidths inherently create 
serious problems of (1) initial target acquisition and 
(2) reacquisition if the target is subsequently lost 


2 ; i & ; 
AGAVE combines a broad 20° beamwidth with ade- € ul b ] 
. A ( J 


quate pointing accuracy to orient narrow-beam track- 
ing devices. Continuous-wave correlation detection CORPORATION 
and the 18-db gain of the antenna array permit 


























failed during the first ittcmpt to launch had only the standard militar 
} 


in Echo satelli Apparently it ceased — flight controller with a fairly hi 
Lt al | 


to operate about 740 sec. after launch — rate, which wa icceptable be 


it an altitude of about 600 mi. ‘The last the pre ce 1 guidan 
two stage usted to the nominal alti In six of tl hor-Able shot 


! 
tude of 900 mi. and the final stage fired tary au ) used alon 
but Douglas engineers estimate that be 
ius if itud control 


launched 
tran 


After determining that control 


wore ; 
ponen 
Som 


1) 
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STUKE 
LOCK 


PATENTEO 


lop © 2 1 O) OP 2 @. ici BSP . >, 8-3 01 oP : o 9-3. | 


Associated Aircraft Industries 


2600 poplar avenue memphis 12, tenn 
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. . . for missile parts of high- 
temperature asbestos-phenolics 


RIM Style 150RPD 


molding compound 


Virtually every U.S. missile carries 
plastic parts made of R/M raw ma- 
terials. Starting point for many of these 
parts exposed to burning propellants 
and other high-temperature environ- 
ments is R/M Style 1SORPD molding 
compound 

The extra-long spinning-grade as- 
bestos fibers which form the basis of 
this R/M material provide a unique 
combination of properties: high-tem- 
perature insulation, low thermal dif- 
fusivity, excellent resistance to abla- 
tion, and high strength/weight ratio 
No other molding compound offers all 
these advantages, plus the handling 
ease inherent in R/M Style |SORPD 

Investigate the extraordinary 
strengths, the uniform quality, and the 
reasonable cost of R/M Style 1SORPD 
for parts exposed to temperatures as 
high as 10,000°F for short periods. 
Available for prompt shipment in pro- 
duction quantities. 


RAYBESTOS-MANHATTAN, INC. 


Reinforced Plastics Department, Manheim, Pa 


SPECIALISTS IN ASBESTOS 
RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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, transports 


space age 
minutemen 


for the Air Force Minuteman 
Missile ... developed for Boeing 
jointly by ACF Industries, inc., and 
American Machine and Foundry Co. 





Contributing to the precision accuracy of 
America’s missile and rocketry programs, 
American Car and Foundry'’s defense 
capabilities are playing their part in the 
development and production of ground 
support equipment for Minuteman, 
Rascal and Snark Missiles. Offering 
integrated service on the research, 
engineering and manufacturing levels, 
American Car and Foundry’s facilities 
adapt to a wide range of requirements 
for the Armed Forces and prime or sub- 
contractors. Here is knowledge and ex- 
perience in depth which can ready your 
defense projects for field use. 


AMERICAN CAR AND FOUNDRY 


Division of QCf industries, Incorporated 
750-Third Avenue, New York 17, N.Y 














ACF’s CHECK LIST FOR DEFENSE PROCUREMENT 


© engineering: American Carand Fou: 


to design from rough plans, develo 


ance standards and create the pr 


achieve the most efficient product 


manufacturing: Five huge plants offer 
heat treating and fabricating both fe 





and modern alloys. 


research & development: From init 
pilot or full plant production—sou 


Y quality control: Every phase of 


spected by up-to-the-minute equi; 
highest standards of quality and pe 


(Vv experience: Ammunition - Armored 


components - Ground Support equ 
ment - Communications hardware 


iry's engineering staff is trained 
the product to meet perform- 
cessing equipment which will 


advanced facilities for tooling, 
rrous and nonferrous metals 


il drawing to prototype, through 


nd, modern, workable products. 


the manufacturing process is in- 
ment and techniques to insure 


rformance. 


vehicles + Propulsion system 
pment + Transportation equip- 
Research and development 


VASHINGTON. D.C. + PHILADELPHIA - SAN FRANCISCO 





TAPCO 
ELECTRICAL POWER 
COMPONENTS 


Tapco Group primary and auxiliary electrical available for integration into systems for such 

power systems for space, missile, aircraft and applications. Other available Tapco electrical 

ground power applications are tried and proven. power components include tachometer generators, 

Systems performed under environmental conditions speed sensors, high temperature electromagnets 

including nuclear radiation, high-temperature, and solenoids, nuclear reactor rod drive controls, 

liquid metal vapor, zero-G and vacuum. static inverters, voltage regulators and electronic 
Below are typical Tapco components now power conversion devices. 


ALTERNATORS 

Among the special purpose rotating machines designed by TAPCO is a 
series of high temperature alternators. These range in capacity from 
a few watts to 15 kw at temperatures up to 1000°F. 

PERFORMANCE DATA: TYPICAL ALTERNATOR—Power Rating: 3 kw, 0.8 pf lagging. 
Ambient Temp.: 700°F. max. Operating Speed: 40,000 rpm. Output: 115v, 2000 cps. 


Inherent Voltage Regulation: +5%. Harmonic Content: 5% total. Efficiency: 85% 
Weight: 9 ibs w/o shaft and bearings. Size: 3%” OD, 549” long. Special Conditions: 
Operates in mercury vapor. Y 


High erature 


c 
£ J 
Permanent Magnet Alternator 


VOLTAGE REGULATION AND SPEED CONTROLS 


Associated with the TAPCO alternator and drive systems are system 
speed and voltage controls for extremely accurate frequency and 
voltage regulation. The unit shown is adaptable to many drive systems. 
PERFORMANCE DATA: TYPICAL SPEED REGULATOR: Frequency Stability: 1 part 
in 100,000 integrated over minimum 1 hour period. Input: 115v, 400 cps. Output: 
0-10v, 400 cps (phase reversing). Feedback: Vaive position 0-57.5v, 400 cps 
Environmental Conditions: —65 to 200° F, 50¢ shock for 11 millisec., vibration 0.1” 
double amplitude from 3 to 23 cps, 10g from 23 cps to 10 kc. Weight: 10 ibs. 
Size: 12” x 6" x 5”. 


LIQUID METAL PUMPS 

A rotating permanent magnet driven by an externa! source induces 
pumping force in the liquid metal within a hermetically sealed system. 
This concept provides operation without friction-producing rotat ng 
seals and provides exceptional reliability and life. 


PERFORMANCE DATA: TYPICAL ELECTROMAGNETIC PUMP-—Fluid: Sodium. Fluid 
Temperature: 1000°F. Capacity: 20 ibs ‘min. Driving Speed: 40,000 rpm. Pressure 
Rise: 3 psi. Weight: 3 Ibs. Size: 234” diam. flange bolt circle, ¥2” nominal pipe size 


Tapco Group Export Representative: 
peat be nome TAPCO GROUP 


Advanced engineering projects at TAPCO offer 


mes Saree pportun ties for qualified Trw%, Zhompson Ramo Wooldridge Inc. 


engineers and sc $s. Write Personnel 


Director. RBI, DEPT. AW.1960 «© CLEVELAND 17, OHIO 


DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT, MISSILE AND SPACE, ORDNANCE, ELECTRONIC AND NUCLEAR INDUSTRIES 
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Ames Builds Flight Simulator Centrifuge 


Moffett Field, Calif.—An unusual 
flight simulator centrifuge is under con- 
struction by NASA's Ames Research 
Center here to make possible laboratory 
experiments in flight control involving 
5 deg. of freedom of motion 

Vhe centrifuge will whirl a 25-ft. 
high tower around a circular railroad 
track with a diameter of 45 ft. On the 
tower 18 a high speed clevator carrying 
a three-degree-of-freedom gimbal cage 
within which is an airplane cockpit sec- 
tion. The total weight of moving parts 
is 24,000 Ib 

Che simulator will be used to inves- 
tigate th ympetence of a human 
pilot to control the flight of aircraft 


and space hick when subjected to 


clerations and decclera- 
ittention will be given to 


i 
ts of the mnplete simulator are 


gin October and its designers 


trol during re-entry 


timate will be gin ielding data by 
ear. The gimbal cage 
tion have already been 
ire. ~bemg checked out 
NASA designers think 
mut will be complete by th 
centrifuge is ready to be 
t done carher, it will 
be | by itself in expen 
ding only the three rotational 
f mo 
simulato being built under a 
budget with scav- 
in many kes place Total 
$215,000 plus an undeter 
rhinne number of man-hours bi 
manent NASA « plove 


The ( idia ree which the Ame 


DCT 
I 


component 
result The 


TK nt 


n ratio gear box 
the massive tower 
inordinately expen 

mutator is being 
lo climinate the 

ible drive wa 
tretched around 
gle rail track un 

n. A svstem of 
take the cable in 
ver and pays it 
the other 


technique saves some weight 


TESTS have begun on gimbaled assemb! 
shows three-degrees-of-freedom gimbaled 


centrifuge pulls itself along cable stretcl 





f Ames flight simulator centrifuge. Model below 
kpit section at left and pulley system by which 
round perimeter of track 











RCA Astro-Elec- 
meaningful in space 


Read the “Reliability 


With its third consecutive sat 
tronics Division has 
systems engineering an 
Record” for yourself. 
December, 1958: Project SCORE. AED developed the com- 
munications and costrol U.S. Army Signal 
Talking Atlas”, part of a program under ARPA, Dept 
of Defense. Transmitters, units in the 
satellite and at the ground stations all operated perfectly as the 
“Talking Atlas” broadcast the 
and proved the feasibility of active communications satellites 
April, 1960: TIROS I 
its structural design as well as the electronic systems, and its 
ground stations were developed and built for NASA by AED 
under the technical direction of the U.S. Army Signal Corps 
It accomplished its mission in meteorological observation, send- 


} success, 
made reliability 


developmen 


systems for the 
Corps’ “ 
receivers and control 
President's Christmas 


message 


The sophisticated satellite, inclucing 


Project TIROS 


© 


Project SCORE 


ing down over 20,000 TV pictures of earth and its cloud cover 


August, 1960; Project ECHO. The only electronic equipment 
NASA to 
feasibility of passive communications satellites, are two “dinner 
inch thick, 
These units, designed 


on this 100-foot balloon, launched by prove the 


plate” beacon transmitters 10 inches across by % 
including storage batteries and solar cells 
to permit beacon tracking of the satellite, weigh only 11 ounces 
apiece and were developed and built by AED 

As more and more sophisticated space systems are developed, 
AED will continue to design for reliability in this most demand- 
ing of all environments. To find out how you can draw on this 
dependable R&D capability, contact the Manager, Marketing, 
RCA Astro-Electronics Division. If you are interested in par- 
ticipating in this challenging team effort, contact the Employ- 
ment Manager, Astro-Electronics Division, Defense Electronics 


Products, at RCA’s “Space Center” in Princeton, N. J. 


The Most Trusted Name in Electronics 


RADIO CORPORATION OF AMERICA 














Cell to Test Rockets at Simulated Altitudes 


Cell for vertically testing rocket engines of as much as 500,000 Ib. thrust at sim 
iltitudes of more than 100,000 ft. is expected to be operational by carly 1963 at A 


ingineering and Development Center's Engine Test Facility in Tennessee. Cell 


ultimately be able to test engines of up to 1.5 million Ib. thrust without expending u Comp 


requir nent 
permmeter rath 

track is 131] 
lroad iron and the 


the centnfuge tower 


acs cil eres instru 
SYS 


| 
| 
| 
J 
I 
| 
! 
| 
) 
t 


ee” Se Se ee RADIATION 
levator stop mes engineers stu 
ide the four-foot 1 1] 1 la f id non ELECTRONICS (ol © F 
ut to zero before im hipy ge I | n a 


1 damy DIVISION OF 
tf with i top Maximum if 


COMPTOMETER 
ration up ill be lg and the maxi he silent chain is a broad, hea CORPORATION 
mum downs 1 wall be .g Velocit of toothed limk | 

maximum will | > fps upward ind manner somewhat 
16 fps. downward. It is likely that the in bicevele chains 


Dept. A + $600 Jarvis Avenue 
Chicago 48, Illinois 
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(ADVERTISEMENT) 


DATA AND CONTROL SYSTEMS 


Young Company Surprises Industry and 
Competitors with Early Breakthroughs 


Danbury, Conn.—A relatively young company, 
Data-Control Systems, Inc., has stolen the 
march on competitors with the production of 
the industry’s first solid-state discriminator. 
In addition, the company has been in pro- 
duction for some time on a voltage-controlled 
oscillator, the AOV-3, which has been de 
scribed as the “best in the industry’, and a 
low level, smaller airborne oscillator, the 
AOV-10, which likewise appears to surpass 
anything currently on the market. Moreover, 
the company has just announced a new high 





impedance version of its electronic commu 

tator, to meet the industry's coming re 

guirements. 

¢ Data-Control Systems was formed on O 

tober 1, 1957, just a few days before the 

announcement of Russia putnik I. Since 

that auspicious day, the four origi und 

ers, including Dr. Rol i ‘ 

president of the Instrumen 

ica, have built an organiz 

employs some 275 peopk 

Research and Engineeri 

under the direction 

yan, totals approximate! 

includes many of th 

] f electronic d 

ring instruments. 
Propt y produ 

FM /FM telemetn 


tart 


poeerdige eae, Heercipg rt 6 DATA-CONTROL SYSTEMS INC. President, Robert J. Jeffries (left) checks installation 
putea sla stele sian ‘ ' f n ul r discriminator in Minuteman t 

tation just prior t ' nt, while R. A. Runyan, V. P. of R 
H. Hyde, Manager of Marketi ooh 


iny$ new tra 


FOUR DCS PRODUCTS 
TERMED “WORLD’S FINEST” 
Robert J. Jeftr President of DCS, describes his company’s latest br 
} that th 1); 


_ Dees 


of t Minuteman 

tom f DCS in 

Arma, Chrysler, JPI 

North American Aviati 

well as numerous militar 
university research center 

© The new solid state FM /FM d 
Model GFD 3, exhibited at N 
posium on Space Electroni 

in Washington, D. C.., is a iter 
of the research in this field that DCS 

pioneered from its very inception. For d« . hae — ) Ss Conn 

tailed information as to specificat ns, prices, \ Sess a rasta - rer ore vail Ceres, sey 
etc., contact DCS directly: Dept. AW-10, a ‘ 5 . ' :. switch or te aden go vem caches 
East Liberty Street, Danbury, Conn. er wide temperature rang : over wide temp nase. 
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Power Distribution & Cont Boses 
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DEFENSE 


created Defense Communications 


newly 


wound the globe 


enter to Control Defense 


By Philip J. Klass 


Washington—Nerve center 


tor . 
rin 


mmuni 
include eigl 
ntrol centers around 
will known as the De 
mal Communication Control 
ympanies and industry teams 
po il] recently for th 
mtrol center. Timetabl 
DCA calls for the new 
Mar. 7 
regional centers going into 
1962 
of data and 
national and re 


into operation by 

with 
operahon early in 
Initially, transfer 
munications between 


com 
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NATIONAL COMMUNICATION CONTROL CENTER to be construct: 


Agency to monitor and 


, 
gional 


DCA h k I DCS, by 


} 





Washington, D. C., will provide nerve center for 


control all m g-haul, non-tactical communications facilities 


Communication 


ded to with sach situations 


Cope ‘ 
© Recognition of catastrophic failures in 


1 
‘ 


Zing svsicn 


+} 


continuously anal 
indling pla rformance, and determination of 
When lv cause of such failures 
¢ Complete inventory of characteristics, 
t, of DCS circuit 


out upon reque 
ae 
sfems, including su 


¢ Composite picture of current 
ll Defen ( inicat 
DCS i t hann 

i t her 
ypes of mation 

¢ Computation of optimum location and 


fenna and 


-ammine } } 
it i cS pny 
imming C5, pi 


rability haracteristic ind 


¢ Indication of decreased perto 
n portion ¥ DCS and aut 

} or iaracteristics 
} for DCS 
ilso include capability for making 
traffic and 
ypagation-radio frequency predictions 
Data inputs to the control system will 


putation of necessat f new subsystems plan- 
to obtain optimum comm Computation facility 


lessened perf 


i pcTi nance 
e Prediction of DCS _ performan 
} | 


the presence of natural iono 


} 
munications inaivses 


me from approximately 130 major 
DCS communication stations and facih 
in 5] iround the globe Approximately 
destruction of portions of DCS f control centers will serve 

to com] 1s intermediate data collection-analvsis 


System 15 
timum lisplav points for localized monitoring 


ght regional 
to be able 


system operating 
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Here’s the only X-Y instrument today that gives 
you extremely jast response time direct, large area 
recordings 1°, linearity: the SANBORN MODEL 
670A X-Y RECORDER. The capabilities of the 
670A make it particularly valuable in such applica- 
tions as rapid recording of diode and transistor charac- 
hysteresis curves for control systems, 
velocity or 


teristics 
gyros, servo valves, 
acceleration vs. vibration of mechanical elements 


magnetic coils 


Inputs to each axis are through interchangeable 
**850"’ series preamplifiers, and can range from micro- 
volts to volts. With Model 850-1500A Low Level pre- 
amplifiers, 62.5 uv gives a chart deflection; with 
Model 850-1300B DC Coupling preamps, 31.25 mv 
chart deflection. To record 
one variable against time on the 
X-axis, the Model 670-800 Time 
Base Generator is also available. A 
plug-in MOPA is available to supply 
fixed frequency excitation to pre- 


gives | 


} 
amplifiers. 
Recordings are made on 8” x 8” 
daylight -loading, ultraviolet -sensi- 


tive charts by an optical (light beam 
; } 


recording system. The trace may be monitored on 
phosphorescent screen before recording, beam intensi- 
ty is adjustable for maximum sharpness, and X and Y 
axes may be recorded directly on the chart. Brief post 
exposure in room light develops the record. 
SPECIFICATIONS 

Input. single-ended or push-pull 
Input Impedance: 5 megohms from each high input 
terminal to ground with 850-1300B preamplifier 
Frequency Response: to 130 cps within 3 db at 8 
peak-to-peak deflection 
Sweep Rates with Time Base Generator: from 0.01 to 
2 seconds 
Output Drift: 0.04 inch hour with 850-1300B 
Packaging: Optional cabinet 21 
x 20° x 20° high, or can be rack 
mounted in 15°," of panel space 
Power Requirements $50 
115 volts, 60 cycles AC 

Ask youl local Sanborn Sales- 
Engineering Representative for com 
plete information on the Model 
670A X-Y Recorder or write the 
Industrial Division in Waltham, 
Massachusetts 


; 


watts, 





Record 100th -of-a-second 
X-Y variables directly 


e at 2500"/sec. writing speeds 
e on 8" x 8" charts 

e with 1% linearity 

e from microvolts to volts 


At the |S. A. Show in NOY. C., Sept. 26-30--Booth 1331 & 1333 


HYSTERESIS IN MAGNETIC COIL 


SAN BORNM™N 
COMPANY 


INDUSTRIAL DIVISION 
175 Wyman Street, Waltham 54, Massachusetts 





(PIONEERING IS OUR BUSINESS 


ONE 
LIGHTWEIGHT OXYGEN REGULATOR 


SERVES 1OO PASSENGERS 


REAR ADM. WILLIAM D. IRVIN, chicf 


of new Defense Communications Agency. 


However 


+} 


Ih wa ( ifent behind the t fa a ie : — 
> 


ion of the Defense Communication . ‘ ’ 
in May of this vear. Another High Capacity Saves We ight on Canadair CL-44 
heerfiey try " 7¢ ' . 
’ "hciite a Here’s an automatic, continuou 
Dp i . mn” f facilities be Oxygen Regulator that weighs 
twee ree departments, with re 14 ounces and controls all passé 
oxygen supply outlets for up t 
’ passengers! This new Bendix 
Defense Bell System’ 29215 Oxygen Regulator is 
lol } use by Canadair on their new 


29238 Oxygen Regulator (basically 
similar, but with different calibration 
and mounting plate) has recently 
been approved for installation in a 
major U.S. commercial jet transport. 

For more information on this and 

lhe new global military responsibil other airborne oxygen equipment for 
ities thrust upon the United States dur Transport. military, commer ial, and private 
This compact Bendix regula aircraft, write today. 


ultant ¢ n 


wing World War Il r the lightest weight oxygen regu 

onstruction of wha designed for use in transport air 

umounted to three separate global com Installed in the oxygen supply syste 
munications networks by the Ann it automatically regulates ox 

Navy and Air Force. Although one ser flow and pressure to the outlets 

viding undiluted breathing o» 

through an altitude range of 0-41 
feet. This lightweight regulat 
7 operate with inlet pressures fr 

m its facilities to 2000 psi. 

\s a result, each military department Type 29215 Oxygen Regulat 
has felt oblige d to provide suffic cnt also be used as a high flow pres 
facilities of its own to meet at least its reducer to deliver fixed gauge 
This sure, preset from 5 to 100 psig. Ty 


metimes uses the facilities of an 


other, where traffic loads and needs per 


} : : Ih . 
mit, the own ervice naturally has first 


minimum peak operating needs 
has led to duplicate facilities, some of 
which have relatively low average utili SPECIFICATIONS 

zation. Meanwhile, all three depart Weight: 1 Ib. max Temperature range: —65°F to + 160°F. 
ments are secking to enlarge their pres Fiow range: 0-450 liters/mir Outlet pressure tolerance: + 2 psi 
ent facilities because of expanding standard temperatures and pre throughout operating range. 














necds 

The situation might be compared to Qualified engineers are invited to investigate our many job opportunities. 
one in wh ( h every company that made 
long-distance phone calls built its own 


Pi C ‘al Divisi 
1oneer-VLentra 1vision 
private transcontinental landlines rather HICKORY GROVE ROA NPORT, IOWA 
than effectively sharing such facilities West Coast Soles and Se bonk, Calif 

, Bendix Internationa! Division —2 ‘ 1 St... New York, N.Y. 
with other companies through the me- Aviation Electric Lid., M Quebec, Canoda 
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TARGET SEEKING RADAR 

(AIR ARM DIVISION) WITH TELEMETERY ANTENNA 
PARABALLOON ANTENNA (AIR ARM DIVISION) 
(ELECTRONICS DIVISION) 


TELEVISION ANTENNA 
(AIR ARM DIVISION) 


EN 





LONGITUDINAL ENGINE 


(ASTRONUCLEAR LABORATORY) \"— 




















TRANSVERSE ENGINES 


DATA HANDLING & GUIDANCE 
COMPUTER, HIGH SPEED DIGITAL 
TYPE (AIR ARM DIVISION) 


INTERROGATION SENSOR UNIT, 
INCLUDES TV, INFRARED, 

& RADIATION SENSORS 

(AIR ARM DIVISION AND 
RESEARCH LABORATORIES) 





COMMAND ANTENNA 
(AIR ARM DIVISION) 


BEACON ANTENNA, FLUSH 
MOUNTED (AIR ARM DIVISION) 





s - 
AA... THERMOELECTRIC 


POWER SYSTEM (AIRCRAFT 
EQUIPMENT DEPARTMENT AND 
ASTRONUCLEAR LABORATORY) 


ATTITUDE CONTROL JETS 





o> 
ENDEZVOUS 
SATELLITE 


Chis sophisticated payload is a concept 
encompassing Westinghouse capabili- 
ties for the space rendezvous mission. 
incorporates the company’s broad 
experience for radar target seeking, 
propulsion, stabilization and control, 
elemetry, thermoelectric power genera- 
n, high speed data handling, and TV 
nd infrared sensors. Many of these 
ystems are ready today. Others are ad- 
ncing rapidly in development. 
Such a satellite could be launched for 
immediate intercept, or placed into a 


parking orbit, always ready to intercept, 
nterrogate or inspect in detail another 
»bject orbiting in space. 

This payload, one of the many space 


ission requirements, demonstrates a 
pacity approached by few companies 
Westinghouse provides the full 

range of experience, facilities and engi- 
eering skill needed to produce pay-loads 
to the nation’s space program. 

in be sure... if it’s Westinghouse. 


Westinghouse (w) 





For more than a quarter 
century, Hallicrafters has 
worked in close partnership 
with our armed forces on fast 
solutions to critical military 
electronics problems. Out of 
this priceless experience 
are emerging startling new 
ideas and hard-hitting, fast- 
moving techniques to keep 
our country one jump ahead 
in electronic warfare... 


hallicrafters 
World Wide Blue Streak Project 


New levels of speed and efficiency are being reached in equipment moderniza 
tion, retrofit and technical support programs with Hallicrafters’ radical new 
“Blue Streak” project. Specially-trained Maintenance and Technical Support 
Teams, close-knit and flexible, can be tactically deployed to accomplish main 
tenance, installation and testing of electronics weapons systems anywhere in 
the worid. 





Hallicrafters participation in the Atias missile project helped to develop capa- 
bility for many areas of the complex missile field, including code translator 
data systems ; ground support equipment; ECM testing and antenna systems 
Current explorations involve latest Infra Red techniques 





B-52 and other military aircraft will be protected by the most potent Electronic 
Countermeasures equipments yet devised. These equipments were developed 
in close teamwork with the Air Force under Hallicrafters’ ORC (Quick Reaction 
Capability) program. Now qualified to meet full environmental specifications 
they are in quantity production. 


Hallicrafters communications leadership is exemplified by new high frequency 
Single Sideband receiver, (model no. SX-116). 100% modular design permits 
simple modification for compatability with existing and future communications 
systems. Stability, with proper available plug-ins, is better than one part in 
10,000,000 per month. Haillicrafters also offers an existing capability in receiving 
and transmitting techniques up to frequencies of 50,000 megacycies 


Airborne antennas and micro-wave components with power capability in excess 
of 1,000 watts, can be made available to solve tomorrow's very high power 
handling requirements. Testing of microwave components is possible with 
special high power generators, designed and built by Hallicrafters 


For further information on Hallicrafters facilities and experience in mil- 
itary electronics research, development and production, please write to: 


hallicrafters (>) company 


Military Electronics Division, 
Chicago 24, Illinois 





dium of a national telephone company 
such as the Bell System. 

The new Defense Communications 
Agency is intended to perform a func 
tion which in many wavs is similar to 
that of American Telephone & Tele 
graph Co., with the individual militars 
department facilities bemg comparable 
to the individual (local area) telephone 
companic that make up the Bell 
System 

About a year ago, the Army Signal 
Corps proposed that it be designated as 
1 central agency to integrate and operate 
1 tri-ce partment global communications 
network. The proposal met with strong 
objections from Air Force and Navy 
Because rapid, reliable communi<ations 
have become increasingly vital to each 
service's operations, there is an under- 
standable desire to retain control of such 
facilities 

lo assure the three military depart 
ments that its own needs will be ade 
quately considered, one-third of the pro 
fessional staff will be drawn from each 
of the three departments. Rear Adm 
William D. Irvin is chief of DCA and 
USAF Brig. Gen. James R. McNitt is 
his deputy Three major directorate 
under Irvin are 
@ Plans and Programs, headed by Col 
Robert W. Paulson, Air Force 
© Operations, headed by Col. George 
Sampson, Army 
© Research and Development, headed 
by ¢ ipt John Phe Ips, Navy 

The Defense Communications Agency 
reports to the Secretary of Defense 
through the Joint Chiefs of Staff. Under 
its charter, DCA is responsible for the 
operational control and supervision of 
the Defense Communications Svstem 
which includes all worldwide, long-haul, 
government-owned and leased, poimt-to 
point circuits, terminals, control facili 
tics and tributarics required to provide 
communications from 
© President to and between Secretary of 


BRIG. GEN. JAMES R. McNITT, USAF, 
deputy chief of Defense Communications 


Agency. 
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...and Carlson 

special stainless steels 
withstand the extremes 
of another launching 


When a missile “lifts off,” 
Carlson special stainless steel 
plates help launch it into space. 
These plates are the high 
strength, precipitation-hardening 
grades: 17-4 PH, 17-7 PH, and 
PH 15-7 Mo*. And there are 
sound reasons why these grades 
are used, 

With these PH grades it is 
easier to attain the high physical 
properties and resistance to ele- 
vated temperatures required in 
space flight engineering. Simpli- 
fied low temperature heat treat- 
ment will develop a Rockwell 
hardness of C40 to C50. Tensile 
strengths range from 180,000 to 
220,000 psi in plates. 

For applications where high 
strength at high temperatures 
and ease of fabrication are im- 
portant, get plates in these grades 
from Carlson. We wil! be glad 
to work with you on specific 
applications. 


*Trode Moris of Arm 


GO.CERESOM Ze 


Producers % Slainless Sheol 


151 Marshaliton Rood 
THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 








Defense, the Joint Chiefs of Staff and 


} 


other government agencies communications svstems and funct 


e Secretary of Defense and the JCS t should be taken over by DCA and whicl 


se ‘ *, - . 
ind between CATOCROTS t bat 


the unified and specified " 
e Military departments t 

their major commanders 

dinate fixed headquarters 

¢ Unified and specified commands 
1 between their component and su V1 SAC 


1¢ 


t vstem for rapid, direct commun 
bombers would appeal 
from DCA control und 
rf. rf tl riginal Defense Dep 
Difficult Task direct; The SAC cinch 
One of the new TENC irs sks b | om lers Networl 
1 ] | ( with all 


n 
bat 


rdinate sciuce 


ommands 


1) 
rails im 


communi 


SPEED AND SAFETY—FOR LESS—IN CESSNA U-3A. Faster than 
nany larger utility transports, the Cessna U-3A is more agile as well. Outstanding 
flight characteristics (power loading, acceleration, rate of climb) enable it to come 
and go—with twin-engine safety—where larger transports can’t. The U-3A is notably 
economical, too. Low in initial as well as operation and upkeep cost, it delivers its 


speed-with-safety at impressive savings for the Air Force. 


Wichita, 
Kansas 


tion of defining which of the existing 


cilites between SAC headquarters and 

its far-flung bases might be a gray ar 
er which there could be a sharp dif 

ference of opimon 


iwrecment reached as to 


the individual department 
ih ire to become part of the in 
trated Defense Communications Sys- 
these will be transferred in title to 
gency will then delegate the 
such facilities, normally to 
ervice. But DCA will keep 
planning authority, accord 
Ik. S. Maloney, (USMC 

in’s executive officer 
re some of the yperational con 
sibilines which DCA will 


the new plan 


exercise undet 
@ Allocate existing facilities, based on 
prove requirements, t ndividual 
lepartments, commands, De- 
Department and or other govern 
nt agencies 
@ Allocate standby facilities, both fixed 
ind mobile » meet emergency situa 
tion requirements ind suUpe)e;n iM the 
restoration and re-allocation of circuit 
under such conditions 
@ Operate control centers which mon 
tor availability status of all DCS facil 
© Prescribe standard procedures for 
maintenance and installation practices 
® Conduct trafhe analyses and periodic 
verational exercises to evaluate com- 
' 


hunication needs and effectiven 


Plans and Programs 


ogram 
ommend DCS  expansior 
best meet joint sen 
lepart 

en the 

ncwvw 

subject to appro 

ot Staff ind the 
this month it is planned to 


unified and specified com- 
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Navy Uses Transistorized Weather Forecaster 


Navy fleet weather forecaster, new transistorized 1604 computer made by Cont 
Corp., is providing twice-a-day forecasts based on raw weather data fed in by telet 
5.000 station, including ships at sea. Data is stored in four Ampex tape recorde 
Facility is used bw recently established Navy Numerical Weather Problen 
Monterey, Calif. Forecast includes temperature, amount and distribution of pre 
and vertical velocity. Mission of weather problems group includes devising new t 
for weather and oceanographic forecasting for sub-surface, surface and an 
devising least-time routes for ships and aircraft and determining sea and atmosphx 
on radio, radar and sonar propagation-performance. 

litary department B 

Stalf on existing 


ind new fa 


n and compatibility 


inn iry dup 
re sponsibilit ha 
nas to 1 \'s po 
on the Army Uni remain 
Air lorce Aircom num ber 
ymmunication network de iboard 
ram Both these major Th 
cts had to run a hard gauntlet of — porat 
Defense Department scrutiny for pos 
ible overlap-duplication before ipproval Navv Services Center in Ar 
‘ust south of Washington 


; He next 


on, CXp ) ) rie 
to proceed was granted last vear 
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() BOUND 


HIGH TEMPERATURE WIRE 


When you specify Teflon FLEXLEAD for 
lead wire and cable applications, you're 
buying from the Line of Excellence . . . 
assurance of reliable performance. 
FLEXLEAD's tough coating of precision- 
extruded Tefion resists abrasion, moisture, 
corrosion; and withstands temperatures to 
250°C without affecting its flexibility or 
superior electricals. 

Markel processing includes careful and 
complete testing of every foot at sev- 
eral times rated voltage. FLEXLEAD, to 
MIL-W-16878C, is stocked for immediate 
delivery in all the standard colors and 
sizes. Ask for samples, data, and prices. 


*Du Pont Trademark 


L.FRANK & SONS 


< 
v Zl SOURCE for EXCELLENCE in 
Se, 


™ Insulating Tubings, Sleevings, and Lead Wire 


NORRISTOWN, PENNSYLVANIA 
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U S$ A C pen tional circuit which uses two. transis 
eve Mie we FILTER CENTER > tors, seven resistors, two capacitors and 


two diodes. New silicon NPN tetrode 


90000 ———— 
TRANSPORT 000 bit Ist resembles a four-laver switch, 


> Micon Soden Show Longevitv—lailur but differs in that output current ts 


TRUCKS ite ) ess than one per muilol p btained from an intermediate layer 
ting hours with 5 conhdcnc ric the a, junction serves only as a 
esa diodes have been demor latcl rather than as a “lock” to hold 


VC rT in 
HAVE CARRIED strated by recen Texas Instrument in conducting stage Ihe col 
Inc. tests on batch of 900 mesa cor ector mitter and base clements are 
diodes selected at random fr ied as m a conventional transistor 


Cice 





V-2 normal production. After accumulated i rs have been operated at tem 
| of 2,681,320 hr. of testing for th peratures ranging from S0C to 250C 


total . 
NIKE AJAX group, there s not a single failu Bulletin 'E-] 360 gives ipplication 
NIKE HERCULES pany reports. Rebs att di 
TALOS I D rugged nstru j 
herent in tl lesign plus impt > Tunnel Diode Prices Slashed—Gen 


| 
4 


nal Cem 


I he mecsa dcsig 
TALOS Il ments im surface treatment, packaging | Electric has cut prices of 1 val 
MATADOR ind production control iu cnide tunnel d by 93 
- 


formerly solid for 


©. 


am a 
LA} 


nd 
4 
s 


he 


x) ‘ 
10g 


= 
‘a 


A - ao , 
mA > Transistor Sales Stay on Plateau- $85 each are now available fo 
LA CROSSE miconductor manufacturers sold 10 nd 0) respectively Five 
REDSTONE million transistors in June ner re priced $7.50 to $18.0 


JUPITER ) : é site $2 gor th . " ' ~ b 1962, yt Rage god d 
JUPITER C 51% over previous year, according Tl be less then $1.60. 
nen on ne cor . , 4 Mi ; ~s : ! : h th > Signe On Dotted adne- -Major 
LITTLE JOHN revious year’s sales, which : Se oe ae 
REGULUS | ig. | p e Am rican Bosch Arma Corp., 
REGULUS II Mieghem yptes pe. 
DRONES > Novel Microwave Oscillator ‘ir D ment ‘. 
QUAIL ee ee ee eee 

PETREL ranging from 100 to 1,4 th earlier Air 

SPORE CAPSS ee ; ea | wv R | uirchild Engine and Airplane 
SOLID PROPELLANT ane gle aoe. Can, Wendie oe ee 
RADIAL CYLINDER t tract for clectt nt 
JET THRUST and Se et ee: Se es Naval Training D 
ATOMIC ENGINES © Melpar, Inc., $ 

AIRFRAMES > New Semiconductor Device An Rome Aw Materic 

WARHEADS ' 

GUIDANCE gpl a 
RADAR mmponents requir fipflop cir 
PARABOLIC ANTENNAS ; seogges oohe tty 
RATO and JATO -flop requires only one binist ig W 
WEAPONS POD : - ; _* 


OUR FLEET TRAVELS , Calling He 
10,000,000 As oh SERVICE STEEL WAREHOUSE! 
MILES A YEAR a Fe \ . . . THERES ONE NEAR YOU 


WRITE US NOW BUFFALO CHICAGO CINCINNATI DETROIT LOS ANGELES 


457 WEST FORT ST. AIRCRAFT << qa UBING 


DETROIT 26, MICH. SERVING THE AIRCRAFT INDUSTRY \ S** OR OVER 40 YEARS 
TWX DE899 WO 3-7913 ° 
S Be STEEL Div. @) 


VAN PELT CORPORATION Mill: ADRIAN, MICH 


| © | : 
* REE “ 


nounced—New type of bistab pport equip 


Hit “« 


@ Ravtheon Co., 
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THE 


ALOUEUIE’S 
PROVE /W¥ 
GQAPABILAVES 





MISSILE SITE SUPPORT 
...For the U. S. Air Force 


* USEFUL LOAD 
1,627 Ibs.; five passengers— 
internal litter capability 


* ENDURANCE 
Maximum flight endurance 6 hours 
* POWER PLANT 
ce of 5 U. S. turbines including 
twin engine installation 
* PERFORMANCE 
UTILITY DUTY Alouette can hover OGE (out of 


... For the U. S. Navy-Marine Corps ground effect) on a 95 degree day 
at a minimum of 6500 ff. at 
maximum gross weight 


* ARMAMENT 
Assorted armament capability 


* SPEED 


Maximum speed over 115 knots 
« MAINTENANCE 
2,000 hour overha 
components 


* DRONE 
Proven droning capability 


¢ OFF-THE-SHELF ECONOMIES 
Minimum development cost, 
ease of maintenance 
ARMED RECONNAISSANCE 
...For the U. S. Army 


*Designed by Sud Aviotio 


PEP RMLIE AVAGO CORPORATION a 
i» 


ay HELICOPTER OEVIstow 
SS FARMINGDALE, LONG ISLAND, N.Y 














CREATIVE ELECTRONICS FOR DEFENSE 





STRANGE FISH UNDER THE POLAR ICE! 


Revolutionary RCA Magnetic Video Tape Recorder to Speed Navigation Training of Submariners 


f compact design (dimensions: 20"x 20"x 


IS a Marvel Ol} 


Aboard the nuclear submarine Sea Dragon, the first 


undersea magnetic video tape recorder will record and 
store data on under-the-ice characteristics from ex- 
ternally installed TV cameras. Upon return to base the 
recorded information will be displayed for the benefit 
of undersea service trainees, greatly increasing their 
understanding of hazardous polar navigation tech- 
niques. The recorder, a joint U.S. Navy-RCA effort, 


100”). It nestles securely in the limited confines of a 
torpedo rack, yet represents a 60 per cent space 
reduction over existing commercial video tape equip- 
ment. Designed to the curvature of the torpedo rack it 
will fit through the opening of a 24-inch hatch. Though 
small in size, the 4 megacycle recording it produces 


is fully compatible with its commercial counterpart ! 














y 
i f. 








Coming for business 


irit 
outer spa iradar record ystem t 
inique tape cartridge 


information on opportunities in creative ¢ 


Defense Electronic Products, Radio Corporation of 


Coming for science 


fost | rusted 


in Electronics 


RADIO CORPORATION 


OF 


AMERI( 


A 





| integrated 
protection 


for avionic systems 


communications / navigation /fire control / countermeasure’/ flight control 


TYPICAL INTEGRATED MOUNTING SYSTEM 


Performance Characteristics 


FIELD ENGINEERING OFFICES 


wer f 


LORD MANUFACTURING COMPANY - ERIE, PA. 





Atlas Guidance Aligned Optically 


Norwalk, Conn.—First details on the proximately six feet into the 
optical system used to align the Atlas for stability after being initial! 
inertial guidance system in azimuth and — ented by precise celestial survey 
keep it continuously aligned until A special optical theodolite 
launch have been disclosed by Perkin in clectro-collimator, is used to 
Elmer Corp., which produces the pare the azimuth ilignment of the At 
system stabilized platform with the az 

Reference for aligning the Atlas sta- bench mark. Theodolite also 
bilized platform is an azimuth bench used to make direct sightings 
mark located in a steel-walled, air-condi North Star, if it is visible 
tioned shelf near the launch pad at the I'win light beams emanating 
Atlantic Missile Range. (See photo.) the theodolite pass through a It 
Bench mark consists of a Poro prism diameter, 35-foot long, doubk 
mounted atop an 18-inch diameter pipe tunnel connecting to the pod 
with two-inch thick walls, driven ip houses the guidance platform in 


WNTERESTED 
REINFORCED 


PLASTICS? 


WE’D LIKE TO HEAR FROM 
YOU ...if you have a require- 
ment for reinforced plastics— 
particularly one with a diffi- 
cult applications engineering 
problem. We like the tough 
ones like the jet engine com- 
pressor stage of 700°F mate- 
rial illustrated—but we'll take 
on the easier jobs, too. 


Your problem statement would 
be welcomed. If you would like 
to know more about us we'll 
send you information on our 
background of experience and 
facilities, 


Seas 2 Write to: 
AZIMUTH ALIGNMENT of Atlas inertial guidance system stabilized platform, to pri 
required for accurate guidance, is accomplished by clectro-collimator system shown a FAIRCHILD 
Optical theodolite (1) housed in steel building uses accurate azimuth bench mark in PLASTICS BRANCH 


shaped building (2) as reference. A 35-foot long tunnel, (3) connecting theodolite an ths 
Fairchild Engine & Airplane Corp. 
Copiague, L. |., N. Y. 


sile guidance platform, carries twin light beams which are reflected off prism on plattf 
Deflection of beams produces signal which automatically realigns platform to required 


muth, Tunnel disconnects at launch NEE OE ERMINE ORR RA 
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AERONCA designs and produces 


precision antenna systems for advanced 


radar complexes 


Featuring new concepts in design and construction, Aeronca para- 
boloid antennas set new standards in precision . . . regardless of 
size. The principles and accuracy inherent in the 60-foot X-Band 
dish illustrated above are adaptable to antenna designs of virtually 
any size or shape. 
Aeronca antennas are lightweight high-strength rigid structures of 
honeycomb sandwich construction. Developed by integrated design- 
tool-produce capabilities, they are fabricated b: advanced tech- 
niques that substantially reduce tooling requirements . . . simplify 
unit design . . . assure low-cost producibility. In addition, Aeronca 
antennas permit lighter support structures and mechanisms because 
they weigh 40% to 60% less than conventional designs. 

Whatever your antenna problems, Aeronca can 

supply “‘packaged’’ capabilities to meet your 


requirements and specifications. For detai 


write for BULLETIN AR-201. 


manufacturing corporation 

1714 Germantown Road 

Middletown, Ohio 
Openings for creative RAD Engineers with Missile Space experience. Write to O. E 
Chandler, Mgr. Professional Employment 


IN DIAMETERS UP TO 300’ 
Aeronca antennas provide unpar 
alleled accuracy at frequencies of 
X-Band and higher 














APS.94 ANTENNA SYSTEM in 
sded complete design of antenna 
for airborne side-looking radar 

















B-58 BOM-NAV SYSTEM refiectors 
feature curvature tolerances of 
+ 005” 





oe - ‘ ® i 


Hercules Performance 


New “Hipar” acquisition radar, which reportedly triples the defensive capabilities of | 
Nike-Hercules anti-aircraft missile, is shown at prototype installation at Army's White S 
Missile Range. The new radar, with peak power output in the multi-megawatt rang: 
vides longer range, higher altitude coverage and narrower-beam to permit improved t 
definition. Radar was developed and produced by General Electric's Heavy Militar 


tronics Department, Syracuse, N. Y. 


refiected back to the instrument by a 
mirror prism mounted on the stabilized 
platform. If the platform is not prop 
rly aligned in azimuth, the reflected 
ms pass through a slit in the theod 
tes main prism and = activat i 
phot m ltiphier tulx 
lh produces an error 
polarity indi 
imount and d tion of plattorm 
shgnment ignal is unplified ind 
guidance 
>» move into 


Instrument 


mm damags 
ind a ( I ne tu 
mussile fa | retracts pnor 


» the missile moving off the pad In 


ict 


t 

rnal air t mperature within the tunnel 
; closely maintained, by circulating air 
between inner an outer walls, to pre 
vent distortion of the optical light 
beams and resultant errors in platform 
ilignment. Steel-walled shelter for the 
theodolite also is air conditioned 

Perkin-Elmer is manufacturing the 
electro-collimators under a $1.5 million 
contract from Arma Division of Amen 
can Bosch Arma Corp., prime contra 
tor for the Atlas inertial guidance sys 
tems. The connecting tunnel itself is 
produced by Arma. 
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NOW FOR JETS! | 


Mitchell glycol sprayer 
speeds de-icing job! 


Mitchell's Glycol Sprayer. used 
cessfully on several airlines for tw 
full seasons, is now available 
jets. Working platform extends 
hydraulic lift to 16 feet. Tank 
pacity has been doubled. Booster 
heater gives 30°F temperature 

at maximum flow. Write for deta 


Established 1834 


MITCHELL 
LEWIS & STAVER 


HEAD OFFICE: 80: 8 E. Alder, Portia 
Branches in Spokane, Wash. and Caildwe! 











Now 2 to 3 
week delivery 
/ on popular 

BUORD items... 


and in production 
quantities! 


Mark ? Mod 0 .. Size 15 Servo Motor 
Mark 7 Mod 1 Size 15 Servo Motor 
Mark 12 Mod 0 Size 15 Motor Generator 
Mark 12 Mod 1 Size 15 Motor Generator 
Mark 16 Mod | Size 18 Motor Generator 
Mark 16 Mod 3 Size 18 Motor Generator 
(For transistor circuits) 

The addition of our second factory 
means delivery in six to twelve weeks 
on many other G-M Servo Motors 
and Motor Generators as well; sizes 


8 to 18, including other BuOrd items, 


*Now Bureau of Naval Weapons 


Ask also for 

full information; 
G-M Recommended 
Specification No. 665 


\.seare componteTs 
' and Catalog. 


= 


- ae =) 


(-M Servo Motors 





Nuclear claws for a new breed 





of Falcons 


The Hughes Falcon GAR-11 is the 
first air-to-air guided missile to 
pack a nuclear punch. 


Developed by Hughes, the “Nuclear Falcon” 
adds a major new weapon capability to our 
defense arsenal. A weapon that can down any 


bomber in the skies. 


Because of its heavy blast intensity and high 
degree of accuracy, the “Nuclear Falcon” is par- 
ticularly effective in high-speed closures against 


bombers carrying the deadliest of weapons. 


The Falcon family has proven itself in opera- 
tional service —every modern U.S. all-weather 
interceptor carries Falcon missiles. In simulated 
tactical firings Falcons have achieved unexcelled 


records for accuracy and reliability. 


Like other Hughes weapons, systems and com- 
ponents, the Falcon is a product of Hughes’ 
unique capabilities in virtually every area of 
advanced electronics. These include projects in 
space systems, airborne control systems, micro- 
wave communications, data processing and 
display systems, ASW systems, radar and IR 


detection systems—and many others. 


These advancements in the state of the electronic 
art are based on foresight, imagination, and 
proven management capability. Their reliability 
and operational capabilities have earned them 


the confidence of users throughout the free world. 





Larger than earlier Falcons, yet small considering its 
nuclear capal the GAR-11 1s 7 feet leng, 11 inches 


in diamete? eighs slightly more than 200 pounds. 


world with ELECTRONICS 


ty. El Segundo, Fullerton, Newport 
Malibu, Oceanside, Santa Barbara 
Angeles, California; Tucson, Arizona 





Perfection in miniaturisation 
is achieved in new 


ULTRA TYPE UA60 INTERCOMM 


Station boxes for fifteen or twenty-five 


services with push-button selection. 
Receiver push-buttons incorporate 


volume control. Edge lit panel. 


Equally suitable for British and oe NEW ULTRA INTERCOMM 


American radio installations. 


TAILORED TO SPECIFICATION 


rite for further informat 


lJ i R AE ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON .- * Telephone: ACOrn 3434 


RADIO AND RADAR SYSTEMS AIRCRAFT ENGINE CONTROLS & INTERCOMM + DATA PROCESSING EQUIPMENT 





NEW AVIONIC 
PRODUCTS 





¢ Subminiature tuning fork, measuring 
| oP | 

only 2 in. in diameter and 23 in. long 

md weighing 0.8 oz. can be chp 

mounted on printed-circuit boards like 

1 capacitor. Model 056 can be pro 


vided with frequency of 350 to 1,800 


within 0.01% over 


moderate temperature range. Unit can 
perated over temperature range of 
SC to 100C and is hermetically 
caled. Manufacturer; Gyrex Corp 
003 Penn. Ave., Santa Monica, Calif 


@ Indium antimonide infrared detector, 
w operating in the interme 
m of IR pectrum \ r| 
ind = fast respons 
n mapping or 
t f new 


sured it 


TRANSPORTATION-MOBILITY PROBLEM— 
SOLVED BY CESSNA 


e economical transportation with optimum 
the high-powered, high-efficiency light twin 
ft by aggressive Continental engines, the 

; to be the most practical transportation 


Problem: to provide the Air For 
speed and mobility. Solution 
transport Cessna U-3A. Bort 
versatile, low-cost U-3A contir 


‘ 


aircraft in the Air Force today 


High mobility at low cost is just f the 
reasons USAF relies heavily on the A af Wichita, 

one more of the ways Cessna ‘ft v oe Kansas 

Research is ever at work enhancing Americ ESS NA 
future in the air. 


manufac 
mponc 


\ft 


wreann ns Model VM 
tei en posit 


bh 





gnut input 


eed chopper i hee 
! When YOU need Super Service for atop 


tom installation joo — YOU de- 
Best, toot Remember to coll ...— 





Qvality cv 
serve the 


) y : ~~ 4 i * ky = sil ax 

of which provide output | TURME CUTIVE AIRCRAFT SERVICE, inc. 
input 7 a? 9: ee a : REDBIRD AIRPORT © DALLAS, TEXAS fT. Emery, Pres. 
OO ve unregulated and ~ 
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Ricur HANDS UP, GENTLEMEN? Then repeat this 
phrase: “We resolve to get the tape that gets all the 
high frequencies —‘SCOTCH’ BRAND High Resolu- 
tion Tape.” 
All levity aside, there's no need to settle for 
second-best. With “ScoTCH” BRAND Tapes 158 and 
159 you get sharp resolution in high frequencies, 
good low frequency response —plus the consistent 
performance of a uniform tape. 
A GOOD RESOLUTION ON TAPE— Since “SCOTCH” BRAND high potency oxides are 
more efficient than ordinary oxides, a thinner coat- 
ing can be applied to the polyester backing, and the 


Tape high frequencies, whip the dropout problem 


sensitivity at short (1 mil) wave lengths ts still about 
with “SCOTCH” BRAND High Resolution Tapes 34 db greater than that of ordinary oxides. This 
thinner coating means a more flexible tape, permit- 
ting the intimate tape-to-head contact so necessary 
to sharp resolution tn the higher frequencies. Thanks 
to “SCOTCH” BRAND silicone-lubricated binder sys 
tem, backing and oxide are locked together as a 
system, Lape passes over heads friction-free, with 
even motion, minimizing phase and frequency shift 
distortion 

You can pack more pulses per inch, and get 
either standard or extra playing time with “Scorcn 
BRAND High Resolution Tapes. Your dropout count 
is lower because uniformity is higher. Only “ScorcH 
BRAND can draw on 3M’'s more than 50 years of 
experience in precision coating technigues. The 
result is a Consistent tape with a uniform coating 
you can depend on for reliable performance 

SCOTCH” BRAND High Resolution Tapes meet 
your need for top high-frequency response even in 


pulse code modulation (PCM) and pre-detection 


! 


(video) applications; so switch now from tapes that 


g 
= 

=+ 
4 
= 
= 
== 


may well be made obsolete by new instruments 

Whatever your application—data acquisition, re- 
duction, or control programming — experienced 
“SCOTCH” BRAND technology has a dependable tape 
for the job. Sandwich Tapes 188 and 189 cut head- 
wear, eliminate oxide rub-off, last 10 times longer 
than ordinary tapes. New Heavy Duty Tapes 198 
and 199 give long wear, minimize static charge 
build-up. High Output Tape 128 gives top output in 
low frequencies, even at temperature extremes. And 
SCOTCH” BRAND Standard Tapes 108 and 109 re- 
main the standard for instrumentation 

Your nearby 3M Representative serves as a 
convenient source in all major cities. For details 
consult him or write Magnetic Products Div., 3M 
Company, Dept. MCJ-40, St. Paul 6, Minn 


M « 
SCOTCH” is a registered trademark of 3M Company. St. Paul 6. Minnesota 
Export: 99 Park Avenue, New York, N.Y. in Canada: London, Ontario 


SCOTCH BRAND MAGNETIC TAPE 


FOR INSTRUMENTATION 


Miwnssora Mine ane Dfanuractueime company 
.. WHERE RESEARCH IS THE KEY TO TOMORROW 
, See 





200 v.d.c. regulated for feedback, 10 
ma. maximum. Signal inputs are to 

33 v.d.c. for one mode and to 5.86 
v.d.c. for second mode. In first mode 
position of wiper on two output pots iS 
linear function of dx input to within 
2% while for second position of wiper 
is nonlinear function of the magnitude 
of negative d.c. input voltage. Instru- 
ment Division, American Electronics, 
Inc., 9503 West Jefferson Blvd., Cul 
City, Cali 


@ Voltage reference standard, Scric: 
230, provi de. output reference 
ge with ft nperature coefhaent 


0.00] 


regulation of 0.001% for 10 
tage change Output 
8.5 and 10.5 v.d.c. are available 


g Industries. Inc.. 3 Rosco 


fy 


® Subminiature lamps, incandescen 


aa 
Hud 
N. J 


@ Miniature silicon controlled rectifiers, 


all-welded con 

ind measure approximately 

in length, excluding leads. Bul 
SR-353 gives application data. 
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REMEMBER! 


For immediate information 

“ ”? 
on “SCOTCH BRAND 
Instrumentation Tapes, contact 


your nearest 3M branch office: 


ATLANTA, GA. — 732 Ashby Street, N.W. 
Telephone: TRinity 6-4401 

BEDFORD PARK, ILL. (Chicago Office)— 
6850 South Harlem Avenue, Argo Post Office 
Telephone: GLobe 8-2200 (Chicago—L Udlow 
5.7800) 


BUFFALO, N.Y¥.—330 Greene Street (P. O 
Box 2012, Zone 5), Telephone: BAiley 5214 


CINCINNATI, OH!IO—4835 Para Drive, Tele- 
phone: EL mhurst 1-2313 


CLEVELAND, OH10— 12200 Brookpark Road, 
Telephone: CLearwater 2-4300 


DALLAS, TEXAS—2!2!1 Santa Anna Avenue 
(P. O. Box 28158), Telephone DAvis 7-7311 


DETROIT, MICH.—411 Piquette Avenue, Tel- 
ephone: TRinity $-7111 


HIGH POINT, N. C. — 2401 Brevard Street 
(P. O. Box 151), Telephone: 3496 


HONOLULU, HAWAII—1410 Kapiolani 
Boulevard, Telephone: 996-483 


LOS ANGELES, CALIFORNIA— 6023 South 
Garfield Avenue, Telephone: RAymond 3-6641 


NEWTON CENTER, MASS. (Boston )—1330 


Centre Street, Telephone: DEcatur 2-9810 


PHILADELPHIA, PENN. — 5698 Rising Sun 


Avenue, Telephone: Pligrim 2-0200 


RIDGEFIELD, NEW JERSEY (New York)— 
700 Grand Avenue, Telephone: WHitney 3- 
6700 (N.Y OXford $-5520) 


ST. LOUIS, MISSOURI—10725 Baur B 
rd, Telephone: WYdown 1-1320 


ST. PAUL, MINNESOTA—367 


Telephone: PRospect 6-8511 


SEATTLE, WASHINGTON— 2663 First Avenue 


South, Telephone: MUtual 2-5550 


SOUTH SAN FRANCISCO, CALIFORNIA— 


320 Shaw Road, Telephone: PLaza 6-0800 
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IN THE AIR...ON THE GROUND...HERE'S HOW 


WESTERN GEAR 


SERVES THE AEROSPACE INDUSTRY 





| % a ‘ - tug ¢ 


OQ. AZIMUTH DATA BOX 0. ANTENNA DRIVE 


 & 


Our: CONTROL SURFACE 
6: aT 
TUATOR LAUNCHER ELEVATION ORIVE 


24 


GUIDANCE SENSING 


os oo 


Qo SERVO MECHANISM 
TURBOPUM? ORIVE 





Western Gear Precision Products like those shown might well be called the electro-mechanical brains and muscles of the 
space age. Western Gear supplies launcher drives, radar drives, control surface drives, servo mechanisms and super-precision 
assemblies to perform vital functions in everything from missiles to ground support equipment. In these areas, where there 
can be no substitute for absolute precision, there is no substitute for W Gear experience—over 70 years of design and 
manufacturing experience. Moreover, Western Gear products must per reliably under a range of exacting tests in the 
Western Gear Metrology Laboratory, acknowledged as one of the natio finest. To meet such rigid requirements as surface 
finishes to .027 microns, accuracies to ten-millionths of an inch and gear tooth WESTERN GEAR CORPORATION 
tolerances to 5 seconds arc, inspections are conducted with such instruments as : 

auto collimators, air micrometers, interference microscopes and microcaters. d 
For detailed information on products and capabilities, write Western Gear 

Corporation, Precision Products Division, P.O. Box 192, Lynwood, California. PRECISION PRODUCTS DIVISION 








BEECH “IMAGINUITY” IN 


WL KL lage7 





—' + 


Beech XKD2B-1/WS462L: Winner of Navy/Air Force design competition ... 


Mach 2 target system for realistic training 
born of Beech cryogenic + airframe experience 


Designed to simulate the speed, altitude and target 
characteristics of enemy aircraft, the Beech XKD2B-1 

WS462L makes possible effective testing of advanced 
weapons systems and provides realistic training—at low 
cost—of air, ground and fleet defense units. Into its 
development has gone more than 6 years of Beech ex- 
perience in cryogenics, plus over 27 years of airframe 


know-how. With its pre-programmed guidance system, 
it operates at altitudes from 1,000 to 70,000 feet and 
at speeds up to Mach 2. Adaptable for use with Nike, 
Terrier and Talos launchers, the Beech XKD2B-1 has 
promising potential for economical development as a 
missile system. It can carry a substantial payload, to 
fulfill a wide range of future missions. 


"K eech sherogecce! Divisione 


BEECH AIRCRAFT CORPORATION @ WICHITA 1, XANSAS. 








MISSILE ENGINEERING 


ROCKETDYNE sounding rocket (full-scale mockup at left) is about 105 in. long and has 4-in. diameter. At right the full-scale mockup is 
loaded into the combination shipping case-launching tube. Tube can be inserted gun or supported on ground by tripod or bipod. 


Sounding Rocket Shipped in Launch Tube 


McGregor, Tex.—Simplici n gned t ve for the pay 1 to reach desired 


upping container as 
This could either 
using a tripod 


inserted in a fi 


vstem, using mild 
c ‘ 
innealed condition 
with essentially the 

} + 


1 hardware weight, 


if 22.46 Ib. A 5 





sai a 
a, a oo ae 


AR EP CSE a , 
13 





8 10 


CONVENTIONAL thin-wall tubing ferms case of Rocketdyne sounding rocket vehic igs and insulation are molded. Case head is a 
stamping. Cross-section of four-point star-shaped motor is in center of drawing. Fig how: 1—separation latch; 2—head stamping; 3— 
igniter assembly; 4—grain (Rocketdyne propellant R-127A); 5—restrictor; 6—mold sulation; 7—ignition aid burst disk; 8—payload; 


9—molded phenolic fairing; 10—igniter plug; 11—strip spacer; 12 —launch tube; 13 
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THOMAS A. 


EDISON 


resistance 
temperature 
detectors 

meet or exceed 


MILITARY STANDARDS 


Edison Industries, acknowledged leader in the field 

of temperature measurements, offers a complete line of 
Military Standard Resistance Temperature Detectors 
having faster response speed, longer life and greater 
accuracy than required by the military specifications. 


Designed for such applications as the measurement of 
cylinder head temperatures, lube oil temperatures, and 
rocket fuel temperatures, these rugged detectors 

offer unmatched accuracy, sensitivity, speed of response, 
and give years of maintenance-free service. 


In addition to the Military Standards, Edison offers 

a wide variety of detectors for unusual purposes. 

Years of experience in the manufacture of temperature 
detectors for new and difficult applications provide 
Edison engineers with the ability to design and fabricate 
special detectors to meet your most exacting requirements. 
For complete information on Standard Edison RTD's 


write for Publication 3016, or send us your 
specifications for special design requirements. 


Edison RTDs meet or exceed the requirements of: 


MIL-B-5491A (Aer) MIL-B-7990A 
MIL-B-7370A MIL-T-25446B (USAF) 


Thomas A. Edison Industries 
INSTRUMENT DIVISION 
49 LAKESIDE AVENUE, WEST ORANGE, N. J. 
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in. case wall thickness would provide a 
safety factor of two with chamber pres- 
ure during motor firing being progres 
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Sperry Utah Tests Sergeant Systems 


rface missile is shown the final 
Engineering Laboratory, where it is in produc 
lown to four sections for transport on its mobile 
out while in their pressurized containers. After 
and by activation of petalshaped drag 


Army Sergeant medium-range surf on checkout 
section of the assembly line at Sperry Utah 


tion for test purposes. Sergeant is br 


be h 


sections can eck 
controlled by guidar 


flush with the mi 


launcher; major 
hiring, range is gramming 


br ike 5 


| 


which are 


ther operations in a special hangar at Eglin 


checked for 


hh ick 


ate 
Utah's new environmental test laboratory 


Sergeant systems 
AFB, Fla. Other 

Salt Lake City xtre f sand, dust, fungus, salt spray and altitude. 
Another test involves random vibrat t up by a C-200A shaker. Components are tested 


at up to 53,000 Ib. instantaneous peak 


tests are 


These include ¢ 





Expert Night Pilot. In certain smaller 
types of bats, their amazingly precise 
echolocation enables perfect navigation 
and hunting of insects. Although the notu- 
ral sonar system of bats is the smallest 
known, ounce for ounce and watt for watt 
it is billions of times more efficient than 
ony sonar equipment thot has ever been 
made by man. 


Miracles in 
Miniaturization 


3 


t 


Tiny Control! Center. Synchronous ot 
24,000 r.p.m. in less than five seconds — 
using overvoltage techniques — this 2 oz., 
subminiature floated rate gyro assures 
stable, precise flight control of missiles, 
special weapons and space vehicles. MPB 
bearings on critical main shaft help assure 
accuracy under 150 G's of shock and 30 
G's vibration to 2000 cps on any axis. 


Man With Miracles. Friction, inertia, 
and today's ever-shrinking component 
space provide an exciting challenge 
to MPB Sales Engineer, Gene Burrichter 
Working closely with engineers and scien- 
tists he constantly helps solve minioturizo- 
tion problems throughout industry. MPB 
Sales Engineers are ready to give you 
similar assistance. 


In modern miniaturization many components have become so small they 
can hardly be seen. Yet they keep on doing as much work —- or more — and getting 


closer to their designers’ objectives. To engineers with new projects in this 
rapidly widening field, MPB's unequalled research facilities offer opportunities 
for highly effective teamwork. For details, and for a catalog on MPB bearings, 
the world’s largest line, write to Miniature Precision Bearings, iInc., 


69 Precision Park, Keene, N. H 





d ‘one 

















Helps you perform 
miracles in miniaturization 





rocket motors that are produced here 
With the rocket fired from a closed 
breech tube launcher, the captive gases 
in the tube serve to augment the rocket 
motor thrust and breech exit velocity is Ps 
estimated at 200 fps., a speed deemed N th 
necessary to stabilize the rocket in cross 0 ing 
winds up to 60 kt. Acceleration and 
breech velocity of the rocket can be 
readily varied by placing a_properh too 
sclected length of spacer tubing at the 
bottom of the launcher. Calibrated 
position markers on the rocket bod 
index the free volume area 
Gases expanding from the ignited 
rocket motor are held in the launcher 
tube by a sectioned seal plate located 
on the nozzle’s aft portion These 
compressed gases drive the rocket from 


the launcher tube, the seal plate falling 
free as the vehicle leaves the tube 
Acceleration ifter closed breech 
ube launching, will build up from 6g 
29.4g at booster burnout, depend 
g somewhat on pavload weight 
Payload separation from the vehick 
iccomplished by a simple two-posi 
tion latch svsten The pavload is at - 
tached bv pushing it into the vehick 
with a light pressure until the latch ‘Living metal” 
+ ’ 
tuated to hold it firm. The effect 


} 
; 


of acceleration loads during firing com 
presses the pavload section further into y/ 
the vehicle, causing the latch to unlock 


With thrust and g-load diminishing b« 


tween one and three. a ympressed 


ish the pavload free. Aid You name the degree of temperature 


ing in the s paration are effects to be met... in friction-tortured nose-cone 
weight-to-drag ratio 
veight-to-drag or near-absolute testing chamber. 


to booster 


You name the rigorous stresses to be encoun- 


Trailblazer Rockets tered ... the severe pressures or corrosive atmospheres. 
Gather Re-Entry Data You name the problem and our engineers will 


Washington—Two  six-stage Trail deliver a “living metal" bellows assembly that answers it! 
blazer rockets 1 f recently fror . 
7% , vere fired recently from Custom-designed and manufactured by the company 


Island, Va., in renewal of basic 
namics research being con that invented the seamless metal bellows, Robertshaw 
National Acronautics and Sylphon® Bellows are iilable in a wide variety of metals, 


saint ite sachi : 
ae ind Ma ' according to the properties desired ... brass, phosphor 


nolo 
Molo 
, on 


bronze, beryllium copper, monel, A-286 stainless steel, 


inconel, inconel-X and vy in Ni-Span-C. 


h began 


Robertshaw Bellows Assemblies may be the answer to 


ind in many of your problen ind we think you'll find a world 


nol ] . . 
Laun — ‘ of information and suggestions in our comprehensive Cata- 
ind seventh in , 
ind ti hen log RA-R. Why not write for it today? 


ne’ i 


1 


mt materia 
rocket, used both as 
had a 
ixth test. In the 
] 


entri body, 


) ket Cause Wa na 
| 
n ablating material 


launch vehick ons} 


MR. CONTROLS 


§ two seci ns: first three stages boost 

an ml re ) eS os aa ge Robertshaw-Fulton Controls Co. we . 

ind final three stages drive the 5-in i take Pi 
FULTON SYLPHON DIVISION, KNOXVILLE 1, TENNESSEE 


dia. motor back into the atmosphere 
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Temco's Digital Data Handling System is designed for airborne operation in circuit with 
Temco's Digital Timing System to provide master correlation of data to real time. It is the 
most logical and economical method of data collection and reduction on the market 
today @ The Digital Data Handling System collects and records up to 31 separate 
data per second on a single 12.5 kc channel. It also provides instantaneous visual obser- 
vation of information in terms of decimal digits registering every millisecond. This 
information can be stored for viewing at any time or permanently recorded on magnetic 
tape. From magnetic tape the data can be automatically transposed into typewritten 
‘‘hard copy’’ completing the data collection cycle @ Addition of this data handling 
ability greatly extends the range of use and purpose for Temco’s Digital Timing System. 
This Timing System automatically synchronizes and corrects for propagation delay, time- 
event relationship at remote locations to a single master time signal. The combination 
of Temco's digital timing and data handling units into one completely integrated system 
provides a method of data collection unequalled by any other means for accuracy and 
speed of response. & Temco’'s Data Handling System is one of the many electronic 
systems developed and manufactured by Temco Overhaul & Aerosystems in use today. 


For information and specifications to your needs write today. 


TEMCO OVERHAUL & AEROSYSTEMS 


A Division of TEMCO ELECTRONICS & MISSILES COMPANY « P.O. Box 1056 + Greenvil/e, Texas + A Subsidiary of LING-TEMCO ELECTRONICS, INC. 


We Invite You to See This Equipment on Display in BOOTH 693, BROOK 
Air Force Association Convention in San Francisco + September 22-25 





The first warning alerted posts all over the United States and Canada. Unidenti 

fied airborne objects seemed to be approaching at supersonic speeds from many 
directions. ¢ Simultaneously in control centers throughout North America men 
and machines dealt with torrents of data. Watching blips on radar scopes, crews 
made decisions which ordered weapons to destroy the attackers. Interceptor 
pilots reported over loudspeakers. As the enemy reacted and shifted, fresh 
instructions crackled through command phones. ¢ But no rockets were fired. No 
bombs fell. The blips came from magnetic tapes made by a single high-speed 
computer. Called Operation Desk Top, this was a simulated raid—the most 
gigantic ever arranged—to exercise the North American Air Defense System 

In planning it, SDC made four billion calculations and six and one-third miles of 
magnetic tape. € To train managers in decision-making, to exercise decision 

makers under realistic stress, to avoid costly errors in actual operations — these 
are some of the purposes of SDC’s pioneering work in systems research and 
development. © SYSTEM DEVELOPMENT CORPORATION. 

A non-profit scientific organization developing large-scale 

computer-based command and control systems. Staff 


openings at Lodi, New Jersey and Santa Monica, Calif 


THE IMITATION REAL THING 


it re-entry velocities. Apogees in recent 
tests were 180 and 190 mi., and both 
re-entry bodies attained a velocity of 
15,000 mph 
NASA-MIT team received data on 
cross-sectional ionization and optical 
radiation effects of the ionized layer 
from radar, cameras and doppler tele 
llight transmitters wet 
iround spher il motor 
i] motors used in 
yect were designed 


NASA's = Langl 


try 


During re-en 
, 


by atmospheric 
spher 
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Westinghouse Receives 
Project Press Award 
\\ ] 


Atlantic Research 
Studies Ramjet Fuel 
Washington—Atlantic Ri 


ramycts 


Research | neentrated 

on solid propellant work in 

This contract carries the com 

1 new area, although it has 

me experience in the develop 

ff slurry typ rocket propellants 

savs it also has done some 

esearch aimed at increasing the solids 

loading of composite solid propellants, 

ind this will apply to the ramjet work 

Ramjet slurry fuel research and de 

velopment work will be done at Atlantic 

Research laboratories in Alexandria, Va 

\ major portion of combustion testing 

will be subcontracted to Marquardt 
( orp 
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AIR (0 @ 
COMPRESSION Tp 


12,000 psi 


... discharge capacities 
to 150 scfm 


A 
CENTRAL COMPRESSION SYSTEMS 


Pershing Components Loaded on Vertol YHC-1B 


l'ransporter-erector-launcher for the Pershing missile system is loaded through t¢! 

ramp of a Vertol YHC-1B Chinook mockup. Components were designed for he 

transport to give missile battlefield mobility. New Technical 
Data and 
Catalog 
See offer 
below. 


Cardair Central Compression Systems 
(completely packaged, semi-portable)—are 
today handling air and a variety of gases 
—helium, nitrogen, argon, etc.—at pres- 
sures ranging from 4,000 to 12,000 psi with 
discharge capacities from 50 to 150 scfm. 
Even hydrogen is being safely compressed 
to elevated pressures. 

Systems can be provided from stock 
with guaranteed purification of delivered 
gas to —100°F. dew point and less than 
4 ppm oil content. Specially engineered 
systems to meet your particular require- 
ments can be supplied from standard 
components. 

This performance is demonstrated by 

First stage of Pershing missile enters 1,600 cu. ft. cabin through rear-loading ramp (abov: exacting rocket and missile service and 
Fire-control hut for the missile enters cabin (below). Chinook cabin is 30 ft. long, 6.5 | continuously growing use by prime con- 
tractors, suppliers of missile components 
and controls, and testing laboratories. It 
is backed by over 20 years of compressor 
design and application experience. 


high, 7.5 ft. wide. 





Model PB-CCS—One ofawideselection of systems 
4-stage air-cooled Compression System—Pressure Range 
6,000—12.000 psig—induction: 65 to 135 psig—Capacity 
75 sctm Ne and Air; 70 scim He—Guaranteed Gas Purity 
~100°F. Dew Point, less than 4 ppm oi! content. 


c 


to your signed letterhead and mail to 


CARDAIR vision oF 


MARMON.-HERRINGTON COMPANY, INC 
Dept. 12, 307 N. Michigan Ave., Chicago |, tI! 


WESTERN STATES DISTRIBUTOR: 
General Air Equipment 
824 Hollywood Way, Burbank, Cail. 


« 


- 
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Snapper four, this is Wizard...vector zero 

seven zero for bogey... climb to ange/s ‘xxx’ 

... bogey bears three o'clock... range “xxx.” 
1 \ 


SURFACE ARMAMENT DIVISION, 
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An advanced tactical early warning radar, Sperry's extended- 
range MPS-21 is scheduled for adoption by the Marine Corps. 
[he air-transportable system sets up in less than eight hours to 


provide concise information for control of combat interceptors 


The radar antenna searches near and far skies providing the operator 
with range, height, and azimuth data. Height readout is numeric, 
requiring no calculation. The equipment can be adapted for 
track-while-scan operation. Radome is a dual-wall air 

supported structure, compartmented so as to remain effective 


even when a number of the sections have been pierced 


In all, the MPS-21 is an advanced example of U. S. capability 
today in the critical area of tactical early warning 





AERONAUTICAL ENGINEERING 
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7 A 
ARMY version of Sikorsky S-56 operated by FAA spends 10 min. on the ground Westchester County Airport to simulate passen 
ger off-loading stop in actual IFR operation. A second stop in the helicopter's da ittle between Atlantic City and Bridgeport takes 


place at Idlewild 


FAA Tests Helicopter IR Requirements 


By David H. Hoffman 


\tlantic City, N. J.—Est 
] pt oot ae 


weather ca 


deral 
nter her 
ichcopter 
1 r visual flight 
n But both the 
pter airtin 
turbine-powered 
| lize their « 
ither shutth 


opolit im al 


mult 

gram ming 
1964. Phase I of the 
luation of the Decca 

tem vhich FAA 
ry as a primary IFR 
AW Feb 


Ir R 


e What obstacle clearance 


COCKPIT of Sikorsky §-56 (Army H-37) used in FAA's helicopter IFR test program shows 
Decca flight log mounted over eng strument panel. Deccometers directly under 


rumentation 
licated by stylus with output of three Decca 


C1Se scroll are used to cross-check positic 


1 a helicopter control system b transmitters located in the New York 
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The A3J adds new flexibility to America’s sea-air power 


Small enough to land on a carrier deck, yet potent weapon for limited warfare. And advanced control sys- 


enough to pack a heavyweight punch, the Navy's A3J tems equip it to deliver weapons from any attitude, at 
Vigilante is the world’s most versatile Mach 2 airplane. any altitude, and in any weather 

It is capable of long-range interception, low-level The A3J —a compact, businesslike, hard working air 
attack, or high-performance strike missions. Its short- plane with unlimited talents—was designed and built by 


field landing capability makes it an ideal major support the Columbus Division of North American Aviation. 


THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. 


Columbus, Ohio 





predicated on the helcopter’s ability to 
hover? Cost-conscious commercial op 
crators claim that the hovering of a 
heavily loaded helicopter imposes a 
maintenance burden. To avoid pulling 
excess power from engines and upsetting 
blade adjustment they contend that 
short takeoff rolls are a necessity 
© How close to a ramp or runway can a 
helicopter landing pad be built? Will 
the vortices generated by jet engines 
affect the helicopter’s takeoff perform- 
ance, or will rotor downwash damage 
the control surfaces of a parked aiur- 
craft? At what distances? 
e What type of approach lighting at a 
heliport will best portray altitude and 
izimuth to the pilot of a landing heli 
copter? Will such lighting or the light- 
ing on the landing pad itself confuse 
the pilots of fixed-wing aircraft as they 
break out of low ceilings at the airport? 
Answers to these questions still are 
not in. But at FAA's National Aviation 


baciliti Experimental Center here, 


task manage of the research program 
: — 


issimilating data already produced 


than 300 hr. of test Aving J85 Tested for VTOL Application 


inder the hood or through 
Special test rig was built at Wright Air Development Division to demonstrate the feasibility 
morning since Febru of using General Electric’s J85 turbojet engine as a powerplant for direct-lift VTOL 
y 8-56 (Army H-37) heh aircraft. Trunnion-mounted on a forklift truck, the engine was successfully started and 
copter left the Bridgeport, Conn run at military power in both vertical and horizontal positions; J85 continued to operate 
Airport bound for Atlantic City along _ satisfactorily during transition from one position to the other. 


REFRASIL 


lightweight aircraft 
blankets 


Refrasil is the supreme lightweight high 


temperature insulating material. 


Refrasil insulating blankets, covered in 
cloth or in made-to-measure stainless 
steel envelopes, are ideal for all gas turbine THE BRITISH REFRASIL COMPANY LIMITED 


and aircraft applications. They are used 
ington, County Durham 


by Rolls Royce, De Havilland, Bristol 
Si lapi elep Stilli 35 
Siddeley, Napier and many other leading relephone Stillington 351 


engine makers and aircraft builders. ' THE DARLINGTON GROUP OF COMPANIES 
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1 139-11. course that includes stops at 


Westchester County Airport and at 
Id] | ( ion, t 56 hi 
Great namethat made llewild. Ea h ifternoon, the S ha 
2 noe ‘ i returned to Bndg« port via the same 
Tet t-talililemiliig-tilelsm™ sleh-t-iio]l-3 anal 
i? ae 
At the controls « rad 1S. the te 
| two pilots furnished 


Nlarine orp or th 


i 


DSc dd Ly 
ladder leading up 


m th 


IFR Flight Plan 
Regardl f the weath 
Ib R 


STE R 
thy 


Bernoulli's Principle: “The 
pressure of a fluid, either liquid 
or gas, decreases as velocity in- 
creases and increases as veloc- 
ity decreases 

Danie! Bermou!ii (1700-1782) 


For more than 35 years, Air-Maze has special- 
ized in the filtration of liquids and gases. And 
although Bernoulli lived more than 200 years 
ago, our engineers must take into account his 
discoveries in designing and developing new 
products for industry. 

From crawler tractors to jet aircraft... from 
gear cases to modern air-conditioned buildings, 
Air-Maze filters are keeping equipment running 
better and longer by keeping it clean and free 
from damaging contaminants. 

Shown below are representative products de- 
veloped by Air-Maze engineers to solve special- 
ized filtration problems. If your product involves 
any gas or liquid that moves, Air-Maze can help 
you. 





High-pressure liquid filter currently used on Separate Center 


jet engines and missiles : 
Vhis process of 


Dp 


pa 
Open circuit filters, either disc or pleated Fort! 
type, for installation in any available covi 
ties. All-metal filtration media for high 
efficiency even at elevated temperatures 


Available with or without housings. 


OTHER AIR-MAZE PRODUCTS: 
Air Filters « Liquid Filters + Intake Silencers 
Exhaust Spork Arresters * Breather Filters 
Oil Mist Eliminators 


LVL VV AF 


CLEVELAND 28, OHIO 








A SUBSIDIARY OF ROCKWELL-STANDARD 
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uons with the $-56, which normally 
files for 500 or 1,000 4t. MSL, FAA 
has had to install relay transmitters in 
New Jersey and Connecticut—illus- 
trating still another problem peculiar to 
low level, rotorcraft operation. If VHI 
or UHF is to be used for command 
communication within ! helicopter con- 
trol system, line-of-sight limitations may 
force FAA to blanket relatively large 
areas with relay stations. 
Ultimately, the Brad 15 test route 
| expanded to include flights into 
urport in the New York 
zone. Cameras mounted 
ter Control Center at 
| hotograph radar flight 
ind record drift-offs. These, in 
turn, will be cross-checked with Decca 


| 
' 
] 
I 


fl ght log to determine over-all accuracy 
f the pictorial display type system in 
iperational environment 
With traf imulators at NAFEC, 
1 program then will multiph flight 


quencn wer the New York routes 


cast impact of vasth 


+} 


yperahion in « 

» York ontrol zon 

lensity traffic multiple 

ibatement problems 

i test bed for future 

igation and traffic control 
ckpit instrumentation n 

ind airframes and pilot tandard 


Initial Recommendations 


Already these positive recommenda 
tion have emerged from the program 
@ Minimum en route altitude (\IEA 
li opters should be 500 ft. belov 
pecihed for fixed-wing aircraft 
ng a given airway segment 
© Standard helicopter holding pattern 
hould be one mile long. A two milk 
pattern, b ntrast, is standard for 
fixed-wing aircraft 
© Acronautical terminology should be 

rified to make it meaningful to rotor- 

example . “hght to mod- 
rice the inn for heli 
urcraft? 
¢ Helicopter letdown minimums of 


ft. and } nile a entirely safe 


fcr ind Hxcd-wing 


| stain purpose 
iSkh Manag r hrederick lt reeman, 
ity Manager Irwin Kersey and Air 
mtrol Spx ialist L. ¢ Moore 
of the Helicopter Opera- 
m—realize that the heli- 


move in and out of a 
rminal at relative low altitudes for 
maximum control efhaecncy. For when 
rotorcraft are mixed with 
raft, especially at the 
00 through 3,000 ft., 
ng ILS courses and 
departure routes is  dis- 

rupted 
On the other hand, if unchanneled 
helicopter traffic is allowed to saturate 
lower altitudes around a terminal, fixed- 
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el ’ be a y 
personne! Mine Detector AN/PRS-3 (XR-12) designed 
uilt for the Corps of Engineers by Texas Instruments. 


TIIN MILITARY 
DETECTION SYSTEMS 
TEXAS INSTRUMENTS 


INCORPORATED 


_ €000 LEMMON AVENUE + BALLAS ©. TEXAS 


RESISTANCE tye TEMPERATURE 
DETECTORS —_., KEWIS 


QUALIFIED, 














and other media toe 


ustomer's specifications 


for AIRCRAFT and MISSILES 7 
ve, omer 





eer VV SEN, VEVPIGMUer 4, 'F¥OU 


SUNDSTRAND 
9 TARTER- 


JT-12 
JTF-11 
ARB-163 
ARB-963 
R. R. Avon RA-29 
F J-52 dT-8 
: J-57 | JT-3 
TF-33 JT-30 
J-79 | CJ-805 
J-75 | JT-4 


COMBINES ELECTRIC STARTING AND 400-CYCLE 
GENERATING IN A SINGLE PACKAGE 


The new Sundstrand Starter-Drive eliminates the need 


for a separate starter, and offers aircraft manufac- 


turers and operators substantial savings in cost and 
weight. Light weight, compact size, and QAD mount- 
ing facilitate retrofit on a wide variety of military and 
commercial aircraft (see chart above). 

The Starter-Drive is basically a standard aircraft 
a-c generator and a Sundstrand hydrostatic transmis- 
sion. For starting, the generator functions as an elec- 
tric motor (aircraft generators are designed to permit 
this). Driven by 400-cycle ground power the generator 
accelerates freely to synchronous speed. The transmis- 
sion then takes over to multiply motor torque and 
crank the engine. For generating, the functions are 


SUNDSTRAND 


reversed and the transmission provides constant out 
put speed to the generator. 

This new Starter-Drive requires only one engine pad, 
simplifies ground support equipment, permits engine 
motoring, and provides electric cross starting from an 
idling engine. It eliminates power interruption when 
changing from external power to the aircraft system 
and provides full overload capacity from engine idle 
to maximum speed. Automatic engine torque limiting 
and low hydraulic pressure at cruise assure long life 
and infrequent maintenance. 

The Starter-Drive is backed by experience gained 
in producing more than 28,000 constant speed drives 
for 39 major aircraft and missile programs. 


SUNDSTRAND AVIATION 


DIVISION OF SUNDSTRAND CORPORATION * ROCKFORD, ILLINOIS 


District Offices in: Arlington, Texas; Hawthorne, California; Rockford, lilinois; Dayton, Ohio: 
Seattie, Washington; Stamford, Connecticut; Washington, D. C. 








ving aircraft would be forced to fly 
steep gradient approach paths to main- 
tain safe separation 


I'wo S-56s now are being used in the 


program, both on loan to FAA from 
the Army and the Marine Corps. Thes¢ 
two services also lend pilots and flight 
ngineers, but FAA pavs all of their 
xtra expenses during the 22 davs that 
ich participates in the experiment 
opter maintenance is performed 
Sikorsky 
» 20-hr. course of instruction, 
includes about 10 hr. of tran 
in an FAA helicopter, the pilots 
en three trips in which they ob- 
erve a checked out crew fiving the test 
nate The new pilots then are up- 
traded through the copilot’s seat to 
plane commander status 
Negotiations now under way mat 
lead to FAA's flving a prototype Vertol 
107 twin-turbine licopter in the pro- 
gram With this higher peed rotor 
raft, FAA feels that it could come 
close to simulating the character of 
future helicopter airline operations 
If a 107 is acquired, FAA will ask 
the three major helicopter airlines in 
the United States—New York Airways 
icago Helicopter Airways and Los 
Angel Airwavs—to furnish volunteer 
pilots. Pilots from British European 
rwavs and Sabena Belgian World 
Airlines already have offered to partici 
pate in the test 


PRODUCTION BRIEFING 


Beech Aircraft Corp., Wichita, Kan 
will develop high performance in-flight 
refucling svstems for the Navv under 





$] million contract The ram ain 
| 
| 


driven system, capable of pumping 400 

it 50,000 ft. and 400 kt., emplovs 
1 40 7 flexible hose and drogue. Beech 
will build an experimental unit and 
three prototypes of the system designe d 
to adapt to several Navy fighter and 


' 
ittack aircraft 


Grumman Aircraft’s subsidiary, Acro- 
built Bodies, Athens, N. Y., will pro 
duce mobile pilot ready-rooms for the 
Navy under $850,000 contract \ 

' lity wall consist of two 
Onc trailer ill 

mm and storage 
ca for full pre re flight suits; a con 
ting trailer is bricfiing and alert 


room 


Republic Aviation, Farmingdale, 
N. Y.. will continue work on the AN 
USD-4 short range surveillance drone 
under $8.5 million Army contract 


Sierracin Corp., Burbank, Calif., will 
produce its plastic laminate windshields 
for production models of the North 
American T-39 Sabrelincr. The wind 
shicld prevents fogging and icing by 
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CENTAUR (A United States S Vehicle) will 
report back through Tl-built FM/FM telemetry. 


Ti TELEMETRY 
ih MISSILE oe eee 


APPARATUS 
BIVISIiOon 
INCOR 


S000 LEMMON A 





























This is not an offer of these securitic ale. The offer is made only by the Prospectus. 


Not a New Issue 


254.000 Shares 


Yardney Electric Corporation 
Common Stock 


r Share) 


Price $13.50 per share 


Copies of the Prospe ned im any State in which this 
announcement ts circuia h of ine underwriters, including 
the undersigned, as ma these securities in such State. 


Kidder, Peabody & Co. 
Wertheim & Co. Hemphill, Noyes & Co. Lee Higginson Corporation 
F.S. Moseley & Co. Paine, Webber, Jackson & Curtis Clark, Dodge & Co. 
Francis I. duPont & Co. Hayden, Stone & Co. _R. W. Pressprich & Co. 
Shearson, Hammill & Co. Shields & Company Tucker, Anthony & R. L. Day 
G. H. Walker & Co. Walston & Co., Inc. 





























at General Electric's BU @ Sa eR 


the 

7 a 
FAMILY 

4 4 4 
of 
INFRARED 
SPACE 
STABILIZATION 
SENSORS 
LMED's new IR horizon sensors uti- 
lize the infrared gradient between a 
planet's surface and outer space to 


accurately stabilize the two-dimen- 
sional attitude of space vehicles 





and satellites 


LMED's CAT family inciudes: 
Tomcat. now in production for 
Lockheed’'s Missile Systems Division 
and the Air Force's Ballistic Missile 
Division designed for accuracy to 
Y% degree or better 


Wildcat also under development 
for Lockheed and the Air Force 
with 360° vision for sharply varying 
altitudes 

Bobcat..combining Tomcat features 
into a single unit weighing 8 pounds, 
using only 8 watts 

Biackcat an advanced Bobcat, 
which ; provides meteorological 
data 

Bearcat... with no moving parts for 
extreme reliability and extra long 
life, and 

Catamount .. providing stabilization 


around the 'ocal vertica 


Progress /s Our Most Importent Product 


GENERAL @@ ELECTRIC 


T MILITARY ELECTRONICS DEPARTMENT 
French Road, Utica, New York 


Contact: Product Information 





Lightplane Radar 


Lightweight weather radar, for business air- 

craft, weighs less than 50 Ib. and provides 

operating range out to 150 mi. Devel- 

oped by Collins Radio Co., new WP-103 

radar operates at X-band, consumes only 

320 watts as a result of widespread use of 

transistors. Radar can be obtained with 12, 

18 or 30-in.diameter stabilized antenna. 

Panel indicator has a 44-in.-square face : 

and is available with bright-tube display on Ground clutter is eliminated by T! moving target 
optional equipment. New Collins radar will indicator shown with video map at 20-mile range. 


— TI In HEAVY 

ne conductive coating 

The windshields also RADAR SYSTEMS 
n the Vertol YH¢ IB 


pte TEXAS INSTRUMENTS » 


Beech Aircraft Corp., Wichita, Kan INCORPORATED 
wil] tinue produchon of the Model 6000 LEMMON AVENUE . OALLAS 9. TEXAS ) 


be available in production carly next year 





}2 Navy KDB-1) missile target un 


' 


Army contract De 
WW 


rder will begin 


General Electric's Large Jet 

Ohio, will 

for 196] 
Air Matenel 

Th ontract cover 

the Navy's McDon 

ind North American 


Goodyear Aircraft Corp., 


(hy 4 


4: 


me 


Nat i 


Robertshaw-Fulton’s \cronau THAT'S OUR “CUP-OF-TEA" AT STONER! We take the tough jobs other companies 
ument D m. Anaheim jo or cant do! Our team of R hemists and Production Engineers 
6 it eee like the challenge of helping you solve your problems 
rodu ix hehum regu Maybe yo e a close tolerance job; barrier problem 
Martin Titan ICBM problem, etc. We invite your blueprints for 
ion ntrae Ihe x quotation or recommendation. 
regula Write f 
the first. |.» . "ew 26 pa TONER RUBBER COMPANY, INC. 
nd secon ' oxidizer ind fuel i aes vs , Knott Ave., Anaheim, California 
tanks of the Titar . a a 
A subsidiary of CARLISLE CORPORATION \ Oe 


Westinghouse Electric Corp., Pitts PHOENIX ALL M. Morris SEATTLE J 
Howe & # r 924 rn 


burgh, Pa., will supply nuclear reactor! 4 
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ROLLS-ROYCE AVON 


overhaul 


life now 


2OO0 hours in 
B.O.A.C. Comet 4s 


with no intermediate inspection 
of internal parts 


ROLLS-ROYCE OF CANADA, LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P.Q. 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES «+ MOTORCARS + DIESEL AND GASOLINE ENGINES + NUCLEAR PROPULSION 
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compartment components for flect bal- 
listic missile submarines under $36 mil- 
lion Navy contract. Components in- 
clude reactor vessels, control drives, 
coolant pumps and steam generators. 


Avco Corp. has formed a new Indus- 
trial Products Subdivision of its Re- 
search and Advanced Development 
Division to market products in the 
fields of high temperature technology 
ind environmental simulation. Avco 
ilso has changed the name of its Crosley 
Division to Avco Electronics and 
Ordnance Division 


Douglas Aircraft Co., Tulsa, Okla., 
will overhaul and modify 78 Boeing B 
50 aircraft under Air Materiel] Com 
mand contract. Included in the 78 au 
craft are KB, WB and RB models, but 
the majority of the aircraft are KB-50 
tanker aircraft 


Bell Aerosystems Co., Buffalo, N. Y 
miniature accelerometers 
system of the Dougla 
ballistic 


will] provid 
for the guidance 
Skvbolt air-to-ground missile 
uuild the accelerometers f 


“ i 
x Nortroni Division of Northrop 


tem subcontractor 


" " 
ii 


Aircraft Co., Wichita, Kan 
production of stabilizer 

ind rudder assemblies for the Re 
thhic F-105 under $3.8 millon con 
ict from Republic 


Cessna 


2 
ontinusc 


Goodrich Aviation Products, Akron 
vill supply clectric ge de 
1Q)-] Navy 


system weighs 


ystems for Piper 
ignated Aztec The 
lb. and draws 9 to 1] amp. of power 


Springs for ICBMs 
Coil compression springs will be used to 
ballistic 


stabilize intercontinental missiles 
on launch pads during nuclear bombard 
ment. The two springs shown, plus a third 
inner spring, are nested concentrically, be 
neath the missile. Outer coil, of 3-in. steel, 
measures 49 in. high x 22 in. outside di 
ameter. The maker is Union Spring Co. 


New Kensington, Pa. 
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U. S. Navy P5M 
equipped with T!-t 


indicator, AN/ASQ-2 


a 


tisubmarine patrol seaplane, produced by Martin 


APS-80 surface search radar, AN/APA-125A radar 


nagnetic anomaly detector and TD-239A intervalometer. 


Ti RADAR & MAGNETICS IN 
AN TISUBMARINE SYSTEMS 


TEXAS INSTRUMENTS 


INCORPORATED 


6000 LEMMON AVENUE 


- x DALLAS 9. TEXAS 
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Some of the products of our 


ing air navigation systems 
Litton’s Hellige & Co. oper 
southwestern Germany 


ANSWER TO LAST WEEK'S 
utes, the time that he has 

















I 


Iwo candles have equal 

lengths. One is consumed 

uniformly in four hours, the 

other in five hours. If they 

are lighted at the same time, 

when will one be three 

times as long as the other? 
California Engineer 


lectronic Equipments Division, includ- 
» going to be made in Germany by 


located in Freiburg-im-Breisgau in 


EM: No; he has already used 4 min- 
he whole 2 miles. 


LITTON INDUSTRIES 
Beverly Hills, California 





BFGoodrich 


Pressure seal zips open fast : : ian 
The B.F.Goodrich Pressure Sealing Zipper Westland Builds Helicopters for British Army 


seals out liquids, gas, air, and dirt. Precision Skid landing gear is new modification on Westland Skeeter Mk. 12 helicopter for Britain's 
fit of the special rubber lips makes a tight 


seal, even around curves and corners. Opens Li 
quickly — like an ordinary Zipper. Use for powered by 250-hp. DH Gipsy Major piston engine. Rotor diameter is 32 ft. Westland 


inspection covers, bulkheads, air ducts, Wasp (below), one of pre-production order for Britain's Army aviation units, is powered 
panels, and other parts for easy access. by a de-rated Blackburn Nimbus A.129 free-turbine engine designed for 885 shp., and 


e running at 650 shp. Helicopter shown (XP 167) is fully instrumented test aircraft for 
ele oOo Tic performance and handling trials; strain gages have been fitted for these tests. Rotor 


aviation products é 


diameter is almost the same as the Skecter's—32 ft. 3 in.—but W asp weighs 5,000 Ib 
Dept. AW-9B, Akron, O/ 


Army Air Corps (above). Craft shown is standard production type weighing 2,200 Ib. and 


N ial versions can Carry torpedoes or mines; Army craft carry wire-guided missiles 








BFGoodrich 


RUGGED 
FUEL 
HOSE 


BFG hose for fuel, oil, 
and coolant lines is rug- 
gedly built with multiple 
braids for high strength 
and burst resistance 
Type H-100 all purpx 
type, sizes % gh 
4”"1.D lype AO -19 fire 
resistant type for fuel 
and oil lines ahead of 
engine fire wall, sizes 
& "through 2” |. D. For 
fuel, De-Icer, or instru. 
ment line hose check 
B. F. Goodrich 


B.EGoodrich 


aviation products 


Dept, AW -9C, Akron, OF 
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Avcomb core and outer panels are placed between upper and lower platens which contaiv electrical heating elements needed for brazing. 


Upper and lower platens are locked into position and surround the honeycomb package with a vacuum. 


Avco Develops Tool for Brazing Steel Honeycomb 


American B-70 bomber are brazed, 
conditioned and aged in a single fabricating _ 
tool at the Aveo Corp.'s Nashville facility. 
The production technique, called Avcoramic, 
incorporates ceramic brazing platens which 
contain heating clements and cooling ducts. 
The ceramic platens are closely machined 
and serve as contact forms for the honcy- 
comb sandwich material. To assure close 
brazing contact, external pressure is applied 
to the forms and a vacuum is maintained 
within the envelope The ceramic platens 
are then heated electrically to brazing tem- 
perature for a short time period Rapid 
cooling is achieved by passing cold air 
through the ducts in the ceramic forms. 
The platens are then reheated, aging the 
honevcomb for maximum strength. Avco 
says that brazing, conditioning and aging 
stainless steel honeycomb in a single pro- 
duction tool provides sufficient cost reduc- 
tion to make the material economical in 
new applic ations 
Ceramic material then is heated clectrically to proper brazing temperature (above). Next, the platens and the Avcomb stainless steel sand- 
wich are cooled rapidly by air forced through the holes in the ceramic platens (lows lo achieve maximum strength, the panels then 


are aged electrically by re-heating through the platens 
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WORLD STANDARD 


BELL 
HELICOPTERS 


_ SERVICE 


1) @) 5 a (6) 68 Se 53 0 
HELICOPTER... 


Ays 
24 HOURS NEAR -* 


~ 
oes 


The Bell helicopter you may soon buy is the most carefully built vehicle to be found... 
ground or air. It’s extremely simple to maintain, flies longer between major overhauls 
than any helicopter in its class. Yet availability of Bell service, should you need it, is 
like money in the bank. Bell factory service is always 24 hours near. When necessary, 
one of Bell’s 32 service men will hop a plane to any point of call; moreover, wanted 
parts are shipped the day ordered. Acknowledged to be the swiftest, surest system in 
the entire industry, Bell service is one more reason why more Bells are flown world- 


wide than all other makes of helicopters combined. 


BELL is the most experienced helicopter in the sky 


Be// Helicopter Corporation, Fort Worth, Texas, Subsidiary of Bell Aircraft Corporation .. in its 25th year 





Side-Looking Radar Installed on Grumman Mohawk 


Grumman Mohawk turboprop observation plane for U. S. Army has been fitted wit! AR r (side-looking airborne radar) carried in 
pod slung below the belly. System provides Army with radar photographic may in. cut film or on 70 mm. strip film; 
inflight processor enables an observer to sce developed film shortly ifter exposure tion to SLAR all production Mohawks 


Grumman will build 77 for Army) will be equipped with a high resolution optical | hic system as basic equipment. 


RL 
Mohawk AO-1 is powered by two Lycoming T-53-L engines delivering 1,005 eshp. Wi measures 42 ft., over-all length is 41 ft. 
Note wing root mounted flare pod (above). Pods, mounted on both sides, hold 52 flar h are ejected upward by cockpit control. 


_ 


Various access panels are shown below in opened position. 
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SINGLE UNIT Modock could be used as an offshore launcher for intercontinental ballistic missiles. Model depicts an ICBM mounted on 


a flame deflector. At right, two docks have been welded together to give a larger working and launch area. Crane has 30 tons capacity. 


Docks Proposed as Offshore Launch Sites 


By William S. Reed ind, in the case of the nuclear engin @ Air Force Ballistic Missile Division 
unding-area contamination © Convair Division of General Dy 


Los Angeles—Surplus floatu i roposals outlining conversior namics Corp 


docks, in mothballs sin t 1 of lvanced-base cruiser drydocks to n ® Lockheed Aircraft Corp. 
World War II. ar r proposed t ile-age use \ bec deta © Bocing Airplane Co 
—— > nd enneth Johnson, partner } @ Other industry members. 
irchitect and engineering firm of 
; ile missile ICI el, Mann, Johnson and Mendenhall Land Sites 
eventuall x firing mt tr @Ajir Research and Developme: m Lockheed 
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ramjct eng 


say this will simplify prob! of sit e National Acronautics 
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acquisiti n, con 


trumentation and 
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talled near the contractor 
the complete Modock towe« 
shore site 
Once positi med in waters kk than 
150 ft. in depth, DeLong Texas Tower 
legs can be hydraulically extended to 
the sea floor raising the Modock 
clear of the ocean to ensure complete 
stability. 
Each of the drvdocks measures 240 
ft. in length, has a beam of 101 ft. and 
a buoyancy of about 9,000 tons. Decks 
are 4 in. stecl reinforced by very heavy 
— internal trusses to support the weight 
. of an Essex-class cruiser. Seven of the 
docks, welded beam-to-beam, can sup 


TRACKING STATION application of the Modock concept shows the positioning of the port an 50,000 ton vessel 
hydraulically operated DeLong Texas Tower legs. Estimated cost of refitting one dock 
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SHRAPNEL 
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E evator 3 
Li. UTILITY LEVEL +#20'-0° 


jWATER COOLED 
hemmed FLAME DEFLECTOR DECK LEVE 


warer we 


ELEVATION 


Rea | a | 


DRAWING shows the advanced base cruiser drydocks as they appear in mothballs. Du looding, all but the top five feet of the wing- 
walls are under water, necessitating crew entrance through hatch. Eight of the docks w velded together to accommodate an Essex class 


cruiser. Total of 28 are in Navy surplus shipyards. 


iS a tracking site 1s $1.2 million plus — ing acce ids or usSi I ind towed to other sites when 


nstrumentation, clectronics and an © Self sufficic 


rw 


ney of cach unit in cir’ purpose is served, or be returned 
oO t lie the 


tonnas i i l 1 ¢£ 
Advantages claimed by Daniel, Mann ind complete living Modock adaptability as launch sites 
1} | 


n al ndenhal clude tl © Negotiations fo IT intercontinental ballistic missiles 


bably wal SICT h as Atlas has also been studied bi 


llowing ht 


¢ Complete installation and ecko Interferen with local liti mpany. In addition to the sam 


lone in CJ minimur intages claimed for the tracking site 
} 
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~ maintain \ ir i i] t llations, unlimited water is ava 


numbers of technical per 1 land site le for cooling the flame bucket and 


mnel abroad. Mod 
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ck then could be es it m x possi ( ye Capacity pumps are integral with 
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10 kt | l erritorial limi tT Irvdocks 
© Resupply be accomplished by sea An alternate method of handling th: 


the need for build t consists of cutting a 12-ft.- 


rowe if pecd to 
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North American Demonstrates A3J Rocket Ejection Seat 


Anthropomorphic dummy is ejected from the rear cockpit of the North American A3J Navy attack aircraft rolling at 100 kt. The rocket 
propellant seat reaches a height of 135 ft. prior to seat separation and automatic parachute deployment. The rocket ejection system is 
incorporated in North American's A3J and T2J jet trainer. 
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Barber-Colman |aircraft control systems 





selected by the nation’s leading 


helicopter manufacturers 


Quality products go together — that is why you will find that today’s newest helicopters 
use Barber-Colman temperature control systems and positioning systems. The leading 
craft shown here — by Bell, Kaman, Sikorsky, Vertol — use Barber-Colman 

control systems either for heater cycling, air conditioning, or high-speed remote positioning. 
Barber-Colman systems also find wide usage on other types of flight vehicles and 

ground support equipment. For assistance on your control problems, consult the 
Barber-Colman sales engineering office nearest you: Baltimore, Boston, Fort Worth, 

Los Angeles, Montreal, New York, Rockford, Seattle. 


BELL HU-1 IROQUOIS KAMAN HUK-1 


Turbine-powered Army utility Navy utility helicopter 
helicopter equipped with Barber-Colman equipped with Barber-Colman heater 


heater cycling system cycling system 


see facing page for other helicopters equipped with Barber-Co/man contro/ systems 





SIKORSKY S-58: VERTOL YHC-1A 


Commercial passenger helicopter Army transport helicopter equipped with 
uses Barber-Colman Sarber-t n fail-safe high-speed remote 
heater cycling system. positioni tem for engine throttle control. 


SIKORSKY S-61L VERTOL 44 


All-weather commercial helicopter Commers nsport helicopter equipped with 
equipped with Barber-Colman Barber-( heater cycling system 


air conditioning control system, 


THE MARK OF QUALITY 


BARBER-COLMAN COMPANY 


DEPT. I, 1422 ROCK STREET, ROCKFORD, ILLINOIS BARBER 


COLMAN 


AIRCRAFT AND MISSILE PRODI 
FLECTROMECHANICAL ACTUATORS, TEMPERATURE CONTROL SYSTEMS, POS/T 
ZJRANDUCERS AND THERMOSTATS, SPECIAL GROUNI 





diameter sleeve in the deck 

ull and allowing 

the exhaust to impinge on the sea 
Coffin-tvpe launchers could be built 


on the deck with ample room for in 


Modock through the h 


stallation of electronic and support 
gear. Adequate storage also is available 


for liquid oxvgen and fuel. Compam 
estimates the conversion cost of a 
launch site at about $1.2 million 

Ihe Modock concept also is suited 
for testing large boosters, such as the 

n-lb.-thrust Centaur, savs John 
son. As a test site, one dock could be 
the test stand and addi 


tional units tied alongside could house 


used to house 


personnel and test equipment 

Prior to firing, support docks could 
be withdrawn to a Safe distance to ob- 
serve, eliminating the need for a heavy 
blockhouse. Because the weight of the 


Modock 1 


s in excess of million Ib., 
even the thrust of million Ib. engine 


} , 
niy i small 
il] weight f the . 
. “tear 
ample sea_ water, supplic¢ d v high 
capacity pumps would be f 
I 


flame bucket cooling 
Stil 


TTLISSIIC 


pan 


J93 Gets Ramjet Pressure Tests 


General Electric J93 turbojet engine is encased for pressure and temperature tests at the 
company's ramjet test facility at Cincinnati, Ohio, High pressure, high temperature ram 


air is fed to the engine from a compressor unit. Engine is for the North American Mach 3 
B-70 bomber 


uuld cither 
towed ¢ 
d with 
fcncng 
imple 


three 


BOUNDARY LAYER BREAKTHROUGH 





New BLC-130 
takes off or lands in 
five times its own length 





such units, installing an appropriate 
flame bucket and assembling them in 
1 South Pacific location is $1.2 millon 

Daniel, Mann, Johnson and Men 
denhall put the first Modock proposal 
on paper Dec. 1, 1959. The idea o¢ 
curred to Johnson as a result of his 





being architect in charge of design and 
construction of floating drydocks at a 
shipyard during World War II. Alto 
gcther, the Navy built 58 of these 
idvanced-base drydocks, 29 to accom- 
modate battleships and a like number 
for | SSCX-S1IZC) =(CTUISCTS 
Of the total number built, all but 
one now are in mothballs at various 
vards around the U.S. One cruiser- 
ize drvdock was acadentally sunk dur 
ing World War Il. The Navy declared 
urplus the 25 remaining cruiser-size 
docks, cach with a lifting capacity of 
ibout 1S million Ib. Built at a cost of 


$5 million during the war, 10 of the Wing Mated to Sabena Caravelle VI 


larger-capacity units were put beam-to 
beam for battleship drvdocking—seven Wing is mated to the fuselage of one of four Sud Caravelle VI twin jet transports ordered by 


reali 
maller units were used for cruisers Sabena Belgian World Aislines. Plane | be built in the U. S. by Douglas Aircraft (AW 
mm « docks i Aug. 8, p. 53). Douglas demonstrator currently is at Edwards AFB, Calif., for installation 


ontamed unit with of General Electric CJ805-23 aft fan engines, replacing its Rolls-Royce Avons. 


men, two 35U-kK 
five feet of | essible through a hatch and com- 


} 


facilitu extra | re aed un n I 
ibove the wat inion wav, located in the wingwall 


watcr supph wall remai 


ind riachine shop 


re t Under way, the drvdocks in be 


L+ 


| if 1 speed to 10 kt 


rt nN t towed individualh 


’ 
othe immobil vhen 
f two or mor 


fter will be able to deliver its payload closer to 


Imagine a 50-ton Hercules airfreighter lifting off in just 500 feet, spot, the huge 
ever before possible. 


from a standing start on an unprepared field. Or picture the big the action t! 
rop-jet stopping after touchdown in 520 feet. This performance ’ = 
Por ie PP g ; F : A test bed B 130 has completed advanced flight tests, clearly 
of Lockheed’s Boundary Layer Control C-130, at mid-point of a ineaiana tinal niitneat eenaione ieetanebeaaana 
atl c easivill 
2000-mile round trip mission, is truly remarkable. But its signifi- . y —— tating 
cance goes far beyond the spectacle itself. 


The BLC-130 brings true STOL capability to Air Force support LOCK Fe — a | By 


missions. Whether it has to rush 92 combat troops to a spreading 
brush-fire fight, or airlift 18 tons of food to some remote hunger GEORGIA DIVISION MARIETTA, GEORGIA 
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CSI PEA AOE 
High speed air ed from pylon-mounted turbojet compressors and blown 
over flaps, aile evator, and rudder — causes the airstream to hug the sur- 
faces instead of g Separated from them. The energization of this boundary 
layer of air giv BLC-130 its extraordinarily high lift. 
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Optical Aircraft Sight Minimizes Panel Interference 


Adjustable optical sight is designed to minimize obstruction of pilot's forward visual field 
The 2.5 Ib. sight, developed by the Northrop Corp., may incorporate stodiametric ranging 
or weapon system information collimated along with the reticle pattern 
as it would be installed on the Northrop N-156F fighter 


The sight is shown 


High Temperature Bearing 


Precision ball bearings for airl 
plications will 


1 -— 
i 


ir. af 5 Sy | 


ian unit at Idlewild Airport 
General Electric's New York Aircraft 
Service Shop, Linden, N. J. 
Caring, Call 
ee ee ee Mass Flowmeter 
( , oe | 


48( in 
e of protot 
= , 
>i> per Dearing 


Barden Corp., Danbury, Conn 


Jet Oil Test Stand 


lest tand neck O 


valve filter assemblic ind 
housings on Pratt & Whitn 
JT4 turbojet 

The test uni 
7508 oil at flov 
ind static pre 
perature is maintained 
SU to 3001 ind re 
regardl of flow, which 


74 ta Safety fe 


I 
ppm 


128 


varving pitch. The angular displace 
ment of the rotors is proportional to 
flow momentum. The entire assembly 
however, rotates at a speed proportional 
to flow Vhe elapsed time for 
the phase 1 reference 


velocity 
ingle to traverse 
point provides a direct measurement of 
mass flow rate 

Potter Acronautical Corp., Union, 


N. J. 


Prop Feather Warning Light 


Propeller feather warning light for 
1 cockpit 


7CTO 


twin engine aircraft provides 
warning when an engine develops 
thrust 
The Safeather 
ngin¢ 
mints and illuminates the feather but 


power fa lure indicator 


torque at the engine 


when the pr p goes i drag 


ndition. The system 


\“ Dowel thr 
I 


] tting 


false alarms 

Aviation Instrument Manufacturing 
Corp., 9033 Monroe Rd., Houston 17, 
lex. 


Ballistic Delay Initiator 


tic delay initiator, d 
cat svstcn t 
raincr, ma 


ind pi 


initia 
long 
ion line 
Propellex Chemical Division, Chro- 
malloy Corp., P.O. Box 187A, Edwards- 


ville, Hl. 


Light Aircraft Fuel Injection 
Fuel injection system 
upercharged and unsupet 
raft engin f 


\ppli ible to 


point impeller iny 


Ww) hp ' 


cither pol 


t ' 


or sing 


ystem incorporates a sclf-purging s 
( vapor loch f maintain 


tem within the 
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liminate 


ipabilitic if Wm 
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From an original painting for CECO by R. T. Handrille 


Contributing to the superb performance . . . of North American 
Aviation’s Hound Dog missile is a Pratt & Whitney 

Aircraft J-52 turbojet equipped with main fuel pump 
engineered and precision-produced by Chandler 

Evans. The J-57 engines powering Boeing’s 

“‘missile platform’’ bomber are similarly equipped. 

Products, too are “known by the company they 

keep”’, and CECO is proud to be airborne with an array 

of important missiles as well as with many of the latest 

and finest military and commercial aircraft 


CHANDLER EVANS CORPORATION . west Hartroro |, connecticut 


Interesting, informative literature on many CEC‘ ict 8 C ECO 
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yours for the asking. Please address your re quest to L/ iment 4U, A 
eo” + SYSTEMS 


CONTROLS 
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recorded with Brush operations 
monitors. Multiple high-speed 
events are reported in writing 
within 4 milliseconds of occur- 
rence—to establish the basis for 
split-second, million dollar de- 
cisions necessary in today’s com- 
plex control systems. Up to 120 
separate ‘‘on-off’’ event signals 
are monitored and permanently 
recorded on a chart only 12” 
wide. Fixed-stylus electric writ- 
ing provides sharp, reproduc- 
ible traces of uniform clarity. 
Chart speeds from one to 250 
mm/sec permit a precise inter- 
pretation of all events, with 
resolution up to 500 signal 
changes per second. For military 
or industrial analysis and control, 
no direct writing recording sys- 
tem can match the capabilities 
of Brush Operations Monitors. 
Write today for complete speci- 
fications and application data. 


brush INSTRUMENTS 


VISION OF 


ee | 
PERKINS | CLEVITE § CLEVELAND 14, OHIO 


Coeroaston 





in direct 
writing 


systems 


only Brush 
eliminates 
compromise 


Avoid a “second best”’ choice. Get exactly what you need. Only Brush permits 
selection of ... Writing Method ... ink, electric or thermal... 

Trace Presentation .. . curvilinear or rectilinear .. . Configuration . vertical or 
horizontal, rack mounted or portable models. Also... chart speeds from 

50’’/sec to 10’’/day . . . functionally designed control panels . . . readily accessible 
components for fast inspection, simple adjustment . . . complete, easy to understand 
operating manuals. Get the industry’s most advanced design concepts. You never need 
compromise when you specify Brush. Complete information at your request. 


—__ brush INSTRUMENTS 


377 ANO PERKINS CLEVITE CLEVELAND 14, OHIO 








ple diaphragm pump. Fuel flow is pro 
portioned by measuring air flow to the 
engine 

Engine Equipment Sales, Bendix 
Products Division, South Bend 20, Ind. 


De-icing Computer 


ims the opening ind 
1, } ’ 


r ducts which fe 


A W Havdon Co., Waterbury, 
Conn. 


Aircraft Faucet 


Hot and cold water faucet is designed 


use on mmercial tran port ind 


ox t iircratt 


u 
Lhe losing faucet is installed 
vith one lock nut and weighs 2.5 
P } 
hrome or gold plate 


aves | 
Bobrick Dispensers, Inc., 1839 Blake 
Ave., Los Angeles 39, Calif. 


he unit ompatible with gravity or 
ressure systems to 60 psi. Available in : 14 : 4 


GROVE VALVE AND REGULATOR COMPANY 


Oakiand and L Angeles, Calif nia 
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Aircraft Nuclear Propulsion System built by General Electric for USAF and AEC is called Heat Transfer Reactor Experiment No. 3 (AW 


Sept. 22, 1958, p. 55). Unit recently operated two modified General Electric J47 turbojets for more than 120 ht 


- 'DAHO «4 
NATION AL REACTOR 
TESTING Station 


a 


= 


é 


—_ ~~ ” a in 


Model shows over-all configuration of GE-built Heat Transfer Reactor Experiment No. 3 (HTRE 3). This test svstem was the first of its 
type developed with a reactor positioned horizontally. Goal is a propulsion system with virtually unlimited range for airborne vehicles. 
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Falls, Idaho. 


Nuclear flight propulsion system will be ground-tested by GE in this Flight Eng Facility at Idaho 


Facility Built for Aircraft Nuclear Engine Tests 


Flight Engine Test Facility at Atomic Energy Commission's National 
Reactor Testing Station is operated by General Electric's Aircraft 
Nuclear Propulsion Department for USAF and AEC. Objective is to 
develop an aircraft nuclear propulsion system which will give military 


sitcraft almost limitless range. Facilitv’s hangar (above) is 320 ft. long 





x 234 ft. wide and 99 ft. high. Automobile is emerging from a 1,000-ft 
tunnel which leads to a control and data center, covered by the 
mound of carth in front of the hangar. Cooling tower is in front of 
control center 

Heat Transfer Reactor | xpermment No. 3 (HTRE 3 opposite 
page) was built by General Electric to test feasibility of concept 
ind powered two J47s for more than 120 hr The airborne pro 
pulsion system will be a direct air cycle type. HTRE 3 is mounted 
m a railroad flat car (AW Feb. 22, cover) to facilitate movement 


between the test facility and maintenance area 


SS SFEEEE 
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te is at left. Pool test reactor (right) is used to 


Operating console for critical experiment test reactor at the aircraft nuclear propulsi 
of 30-ft.deep pool. Framework in pool is 


measure effectiveness of radiation shielding materials. One-megaw att reactor is 11.5 ft 


used for positioning test material. Positioning of control rods is checked from bridge w vides access to core. 
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HEDGEHOPPING AT MACH 1 
Lockheed radar shows pilot 
how to miss what he can't see 


When a pilot hugs the deck traveling a mile every 
four seconds, his route is the world’s most dangerous 
obstacle course. Hills, bridges and other hazards can 
be in his lap before he has time to maneuver safely 
over them. He needs information well in advance, 
particularly in poor visibility or at night. 


And now he gets it—from Lockheed Electronics ter- 
rain avoidance radar. A compact display shows him 
obstacles, his position in relation to them, and the 
maneuvers necessary to avoid them—in time. 

Lockheed Electronics systems engineers have created 
in one group of modules the most versatile airborne 
radar in flight test today. Equally effective as a map- 





ping, bombing or navigational radar, this lightweight, 
transistorized unit is typical of the sophisticated 
equipments developed by Lockheed Electronics to 
help strengthen the nation’s defense. 


CAPABILITIES — MILITARY SYSTEMS /STAVID DIVISION 


RADAR SYSTEMS —search, bombing. navigation devices and 
displays, missile guidance and control, automatic detection 
and data processing 

COUNTERMEASURES —ECM, ECCM, active and passive 
UNDERSEA WEAPON CONTROL AND DETECTION —ASW, elec- 
tromagnetic detection, location and communication 
SIMULATION AND TRAINING DEVICES 


OPERATIONS ANALYSIS —offensive and defensive systems. 
war operations, undersea warfare, electronics in space 








MINDING THE FUTURE 


LOCKHEED ELECTRONICS 


COMPANY 


MILITARY SYSTEMS / STAVID DIVISION 
PLAINFIELD, NEW JERSEY 


OTHER LEC DIVISIONS: INFORMATION TECHNOLOGY @ ENGINEERING SERVICES @ AVIONICS AND INDUSTRIAL PRODUCTS 


ENGINEERS AND SCIENTISTS: For unique position advancement opportunities, 


please contact our Professional! Placement Office in f eld, N. J. 











HEADS MEAN IDEAS 
AT CHANCE VOUGHT 
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Aft Closure Installed on Minuteman Stage 


Aft closure for Minuteman intercontinental ballistic missile is mated to the third stage 
engine after final machining at Thiokol Chemical Corp.'s Brigham City, Utah, production 


Stage is shown above being readied for propellant curing in one of five qasting 


_ 
_— 


facility 
and curing houses (AW Apr. 25, p. 58). 


MISSILES... AND PIPELINES? 
Controls similar to those developed for 
missile flight test have interesting appli 
cations in the petroleum industry 
Vought Range Systems Division is 
demonstrating how these systems can 
provide automatic control of pipelines 
off-shore installations and gathering sys 
tems. At Vought, the same men who 
measured and telemetered 138 : bles 
from a single missile in flight now are 
actively interested in reducing the petro 
leum industry's maintenance and oper- 
ating costs through automatic controls, 

-M ATURE DIFFERENTIAL 
of at least 3,000 degrees may be expected 
between the nose cap and cockpit of a 
manned, maneuverable spacecraft 
Choosing materials that will withstand 
this temperature spread...and using 
them to design lwable vehicles... these 
are assignments Chance Vought's Astro 
nautics Division is undertaking under 
contract and at its own expense. In 





developmental studies of glide re-entry 
craft and manned lunar vehicles, the 
Division has successfully balanced wide 
temperature extremes in a single vehicle. 
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VOUGHT 


thi : 
Cp MIO ap ttn d 





FINANCIAL 





-_ . 

Competition Increases 
wr) . . 
For Missile Business 

Unlimited vistas of growth implied 
for the missile business by prices of 
ome stocks in that area may be due for 
some sobering as harder competition 
for business by more companies con- 
tinucs 

W. E. Zisch, vice president and gen- 
eral manager of Acrojet-General Corp., 
told the Los Angeles Society of Security 
Analysts that the missile industry is 
shaking down from glamorous growth 
to stable progress 

Acrojet reported sales of $200,511,- 
325 for the first half of 1960, a 29% 
increase over the same period in 1959 
But sales for the full vear of 1959 of 
$364 million were a 67% increase over 
the previous year First half 1960 earn 
ings rose 16% to $4,456,556; for all of 
1959 the percentage increase was 36% 
for a total of $8.2 million 

This “profit deficiency,” Zisch said, 
reflects the closer competitive position 
into which all aerospace companies are 
moving. Cost sharing with the govern- 
ment on research and development con- 
tracts, required by any company that 
hopes to retain leadership in the field, 
is one major factor, Zisch said, and the 
entry of many new companies into the 
field is another 

Acrojet’s 1960 sales will be on the 
order of $425 million, Zisch said, and 


earnings near $10 million. This would 


indicate an earnings increase of about 


{ 


e Axe Investment Funds of New York 


purchased 12,000 shares of Atlantic Re 
scal h Corp it a cost of $600,000. The 
Axe funds had previously purchased 
25.000 shares of Atlantic’s stock for $1 
million in January 
e Gyrodyne Co. of America declared 
dividends on it + and 6% preferred 
tocks and i n authorized pay 
ment of half the dividend arrearage 
$1.05 or $1.20 re depending 
when issued—of the ¢ preferred 
lining arrearage payment is expected 
suthorized next January. Divi 
end n the 5 tock are current 
Gvrodvne backlog—primarilv for th 
Navy DASH drone helicopter program 
now totals $11.300.000 
e Alitalia will issue $16 million of 54% 
convertible debenture in a move de- 
ribed by th irricr as the first major 
step in plan to pla Alitalia owner 
hip primarily in public hands. About 
of the stock is now held by the 
Instituto per la Ricostruzione Indus- 
trial IRI in Italian government 
holding company similar to the U. S 
Reconstruction Finance Corp. Fiat is 











It’s literally a snap with CEC’s 5-119V Recording Oscillo- 
graph, the first universal oscillograph made. Available in 36- 
and 50-trace models with high-actinic light source, this single 
recorder accommodates practically every known oscillo- 
graphic process... without modifications or special tools. 

Just snap on the accessory magazine to suit your record- 
ing needs of the moment. For example... 


TYPE 5-051 SLOT-EXIT MAGAZINE 
delivers continuous print-out rec- 
ords. And you can use this same 
magazine for conventional rec- 
ords by closing off the slot exit 
and adding an internal take-up 
spool. y 
TYPE 5-036 DATARITE MAGAZINE seg 

‘ . Slot-Exit Magazine 
quickly converts the 5-119V to 
an automatic processing, rapid- 
access oscillograph . . . provides 
ready-to-read, permanent records 
in just 0.8 second after exposure 
at 25 ips. 


5-036 
OATARITE Magazine 


DATAFLASH COVER replaces the 
cover on the DATARITE Maga- 
zine and changes it to a high-speed 
print-out magazine that produces 
records 60 times faster than con- 
ventional print-out methods. This 
is CEC’s exclusive DATAFLASH* 


process. 
DATAFLASH cover 


For more details, call your nearest on 5-036 Magazine 


CEC sales and service office, or write 
today for Bulletin CEC 1536-X18, 


© Potent Pend ng 


Electro Mechanical Instrument Division 


CONSOLIDATED ELECTRODYNAMICS / pasadena, california 


Belle Howell 


. 





This photo of Grumman was taken at a speed of Mach 8 


This is a vapor screen photo of hypersonic 
flow (Mach 8) about a Grumman research 
model, at Arnold Engineering Development 
Cent»r. Expansion region above the body is 
discernible along with the separated region 
adjacent to the surface and the reflection of 
the light screen on the surface. 


The photo shows something else, too: Grum- 
man is on the move in the field of hyper- 
sonic aerodynamics. Add to that—con- 
tinuing design and development work on 
orbiting observatories, unmanned scientific 
satellites, manned space craft, and re-entry 


vehicles, to name a few. 


Advanced Ideas Grow Into Reality at... 


GRUMMAN « 


AIRCRAFT ENGINEERING CORPORATION v. 
Bethpage - Long Island - New York 





g holder of the other 30% 
Ihe rier reported a $245,803 net 


profit for 1959, operating at a 55% load 


rin DECOMMUTATOR 
@ First-half sales of Thompson Ramo 


Wooldridge, Inc., reached $219.1 mil 

lion, a gain of $19.6 million over a H dl PAM ° h 00% | 

imilar period a year ago. Officials said an eS wit ] Duty Cyc p 
the increase came mostly through a 
gain of about 35 in the company’ 
clectronics, missile and space business, 
ompensating for a decline in compo 
nents for manned jet aircraft. Net in 
ome after taxes was $5,033,861, com 
pared with $4,926,209 for the first hal 
of 1959 

@ Acroquip Corp. reported a sales gain 
f 17% for the nine months period 
ending June 30, for a total of $41,155 
d as against $35,186,686 for that 
period a vear ago. Net earnings of $2 
169,842 wer equal to $1.82 a share 

© Lear, Inc., carnings for 1960 are pre 
dicted to average between $1.20 and to Lone Yass 
$1.40 per share of common stock. In 

luded in the estimate is 29 cents 


of non-recurring profit from the sale 


Decommutator 


n January of ¢! mpany's private and 


ola, In or 1960 ar pred ted Patching Facility 


if 1] muilhor bout highes than 


busine it product line to Mot _* Versatile 


the SS million ach 
ibout 1] igher if the Lik it 
1959 «al ¢ produc id Only one of many outstanding features of the EMR Model 185 Digital Decom- 
Motorola mutator is its ability to handie PAM with 100% duty cycle*. Synchronization 
verison ability afforded by the all-digital circuitry is such that channel sync is main- 
© ACF ladustries. Inc holl tained even when up to 20 PAM channels are at the same level with no 
lee UE mecniaan omemal: detectable change 
“es tile gp ass No other telemetry decommuntation equipment offers the versatility or 
numee & —— “WT iggite accuracy of the Modei 185. It accepts all standard analog or digital tele- 
166,00 ai r PB metry inputs and provides both analog and digital outputs. From 10 to 128 
ni ue channels are accepted at any sampling rate from 10 to 4600 pps. For 
ounted for digital outputs, accuracy is 10 bits (0.1%) at sampling rates to 1150 pps; 
nd 8 bits (0.4%) at higher rates 
Complete transistorization is responsible for ruggedness and for unusually 
} en r low power consumption averaging 250 watts. Warmup for fully stabilized 
vere $773.04 $763.611.008 operation is virtually instantane: Reliability is outstanding, as proved by 
ind SHPX $9.47 thousands of hours of trouble-free field operation. 
1960 Controls are easy to set up for a ombination of operating conditions. 


. } 
@ Loral Electronics Corp. fiscal 
f $17,439,871 showed a sharp Once set, operation is fully auton 


net income after Condensed Specifications LINEARITY: + 0.04% of best straight line. 


swainst $1 34.348 for INPUTS: PAM, PDM, PCM; 10 t 8 REFERENCE CORRECTION: Manual or au- 
. : channels; level 2 to 100V (PAM t tomatic operation standard. 


} 
STORAGE DECAY: None. 


Company had to 100V (PDM, PCM); single or d 
f jast Mar. 31 ended, either polarity 
SYNCHRONIZATION: Pulse rate cont DIGITAL OUTPUTS: Parallel binary, 10 bits; 
ously variable between 10 and 4¢ BCD 3 x 4 bits; 10V p-p; rise time 
pps; no loss of sync with 12 cps 5 2 #8; impedance 2K single ended. 


te . ] B 2 . 
|: ‘ one rie _ rate variation of + 20 amplitude i ’ 
inane channel pulse jitter of over 500 cps at ANALOG OUTPUTS: Std., + 2.5V into 4.7K; 
pen or film recorder drive available: 


al —_ . ; + 12 yw 20 consecutive mis 
@ Model Engineering & Manufacturing aint . _— nstantaneous response to f. s. step 
= change 


Corp MIEMCOR f Huntington, In PATCHING: Plug-in patch panel a 
| , , ner re connection of any output to any input SIZE: 26%” x 19” w. plus 8%” h. each 
cross-strapping of any channels, refe for 16-output analog drawer, 16-output 

; “4 ence channels anywhere in frame, a 8-bit binary drawer, PCM input drawer, 
te Montek number of channels per frame r printer drive drawer. 


' of $7.99¢ 


ina h ] n ng 


‘ } ] ; 
1 ( vciopmen 
n the field of el See the Model 185 at the Symposium on Space Electronics and Telemetry, Washington, D. C. 


tr } nt ls f tom reactor nt *AVAILASLE AS AN OPTION 
the MEMCOR organization. MEM For Further Information Contact: 
] 


facilit vir \ include th 
Sencareedt" demas aelicauiieniied! Electro-Mechanical 


it Salt I Citv and Courter Research, inc. 


f Division, an airborne instru 
mentation plant at Bovne City, Mich ©.0. BOX 3041, SARASOTA, FLORIDA 
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+» + Small-volume users can drastically 
reduce the cost of engineering-drawing 


INTRODUCI NG a ; reproduction. 


Now, regardless of vour engineer- 
ing drawing re produc tion needs you 


enjoy the tremendous savings in 


cal 
ry) , Ps : 
é me, space, and materials of a unit 
L } 
ized microfilm system 


Formerly, such economies from $20,000 
to $100,000 annually required a substan 
tial volume of reproduction to make the sys 
tem fe: 

Today, an ingenious new xerographic de 

a XeroX® Copyflo® 1824 printer 
brings the same proportionate benefi 
users as to large 
Copyflo 1824 printer makes 18” x 24” 


t ar 


prit ts, o1 I aller on ordinary paper a 

extremely low cost. Also reproduces on vel 
lum and offset 

Operatior Is automat nt emerge 

Immediate use ast as four 

And the quality of reproduction is 


lage is black-o 





\ ast files of engineering 
Microfilm aperture cards take only 
of the spi ired for other 
reproducibl xerographi 


ineers can 


printer. HALOID XEROX INC., 60-102 
Rocheste N.Y. B ch 





B. Next, inserts sheet 
of ordinary paper, vel- 
offset master 


Cc 

automat 

ered in 30 
subsequent pr 

the same or different 
Grawings) every 
seconds 


HALOID 
XEROX 


XeroX Copyf 1824 Printer 











WHAT'S NEW 
Reports Available: 


Pilot’s Handbook on Airplane Perform- 
ance—Acronautical Consultants & Asso- 
ciates. Inc. 1695 Merrick Avenue, 
Merrick, N. Y. $5.00; 52 pp. 84x11 


pape r. 





Tungsten Chemicals Specification Cat- 
alog—Svlvania Electric Products, Inc., 
Chemical and Metallurgical Division, 
Towanda, Pa. No charge 


Properties of Beta Titanium Ti-13V- 
11Cr-3Al—Titanium Metals Corp. of 
America, 233 Broadway, New York 7, 
N. Y. 


The following reports were spon- 
sored by the Office of Technical Serv- 
ices, United States Department of 
Commerce, Washington 25, D. C 


Physical and Mechanical Properties of 
Columbium and Columbium Base Al- 
lovs—F.. S. Bartlett and J. A. Houck 
Defense Meta Information Center 
February, 1960. $1.75; 66 pp (PB 


151082) 


Ultra High Temperature Study—A. V. 
Grosse and C. S. Stok Research In- 
stitute of Temple University for Wright 
Air Development Center, U. S. Air 
Force. $1.00; 26 pp. April, 1959. (PB 
161460) 


Solar Energy Report-R. J. Marcus 
Stanford Research Institute for Ait 
Force Office of Scientific Research 
December, 1959. $.50; 6 pp. (PB 
161462) 


Acrodynamics Literature Surveys Cover 

Forces Affecting Aircraft—Part XV—M 

Z.. Krzywoblocki, University of Chicago 

Januarv, 1959. $1.75; 67 pp. «(PB 

1615458) 

Part XXIV—M. Z. Krzywoblocki, Uni 
t' f Chicag January, 19¢ 
50; 241 pp. (PB 161549 


A Survey of Solid-State Light Amplifiers 
and Allied Devices—J. Ruhge, Ordnance 
lest Station, U. S. Navy. November 
1959. $1.75; 66 pp. (PB 161465) 


Organic Semiconductors—D. FE. La 
kowski and others, Hlinois Institute of 
Technology for ARDC. December: 
1959. $1.25; 41 pp. (PB 161459 


Solutions for Complex Systems of 
Chemical Reaction Kinetics—D. D 
Konowalow and oth University of 
Wisconsin for Wright Air Develop 
ment Center. August, 1959. Part I 
$1.25; 44 pp. (PB 161408) 
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— best Way to 


MOVE PAINTS, 
COATINGS, COMPOUNDS, 
from containers 


TO SPRAY GUNS 


With Binks air-operated ma- 
terial handling pumps, you 
pump paints, coatings and 
compounds direct from 5-, 
10-, 30-, and 55-gallon ship- 
ping containers to your spray 
guns. You eliminate the time, 
waste and mess of in-between 
transfers before use. 

Binks pumps pack a solid wallop. Power- 
ful, double-acting pump strokes deliver an 
even-flowing, fully controlled supply of ma- 
terials through hoses or pipes to wherever it 
is needed 

The pumps are rugged and reliable. Com- 
plete SPACE DESIGNED construction fully 
separates the pump piston and motor so that 
materials cannot possibly foul the motor. 
Maintenance, when required, is accomplished 
quickly, without special tools. 























Send for Pump Bulletin Kit. . . describes the 
Binks pump line in detail... gives you the 
facts needed for selecting the 

correct pump for your mate- 

rials and production rates. Ask 

your Binks industrial distrib- 

utor about these pumps or 

write direct for the kit. 











Ask about our spray painting school 
Open to all...NO TUITION...covers all phases. 


EVERVIANING /O4 pte comratssons weevice 


SIJiaoi iim Sinks Manufacturing Company 
3116-30 Carroll Ave., West, Chicago 12, Illinois 





REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES « SEE YOUR CLASSIFIED - DIRECTORY 
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Ber nie 


AND 


THRUST. 
rom ONE 


A fan, loc 


igwine, draws in re mass over half 


Asingle power source for VTOL and STOL aircraft. Thic 
new Bristol Siddeley BS 53 high-ratio turbofan repre 
sents a major engineering breakthrough in the field of 
VTOLand STOL a 
the airframe designer w 
conditions of flight 


ircratt propulsion because it prov icle 


th a single power source for 


VTOL, STOL and nermal take-off capability. The most 
revolutionary feature of this unique engine is that the 
thrust can be evenly ipplied iround the centre of gravity 
through four movable nozzles which are directed down 
wards for lift 1 thrust, forwards for braking 
in flight, or in any intermediate direction. This makes 


for the first time, the design of single or multi- 


hac kwards f 


possible 
engined aircraft in which the total installed thrust is avail 
able for vertical or short take-off with a normal payload 


for conventional take-off with a large overload 


High cold-fiow ratio, high thrust, low fuel consumption. 
The BS 53 is a high-thrust engine and the basic design 
concept which makes its versatile performance possible 


is a high cold-flow ratio 
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of which by DASN« 1 engine and 1s ¢ ject ad 


in the form of a itively slow-moving stream 


through the wo for d nozzles The 


remainder 


passes thre nerator and supplies thrust 


to the tw r nozzl This arrangement greatly 
improves the Froue hciency and gives the BS 53 a 
hig rher thrust v iv t Ww a lower specify fuel con 
¢ 


sumption and a lower noise level than any turbojet of 
| 


comparable power in existence today 


Conventional installation, operational simplicity. Thc 
BS 53 is installed with forward-facing intakes 
and the majority of its components are based on well 
These factors 


normally 
known principles already proved in service 


for operational simplicity, easier maintenance 


make 
greater reliability 


Reduced problems of ground erosion and recirculation. 
Because the velocity and temperature of its jet effluxes 
are low, the BS 53 minimises the problems of ground 





THE REVOLUTIONARY 


| i : \ S 5 mc: 


TURBOFAN 


erosion, recirculation and ingestion of Selected for the world’s first VTOL fighter. The Bristol 


debris which are a major difficulty with fixed Siddeley BS received the support of the Mutual 


lifting engines. All ground running can be done with the Weapons Di pment Programme for NATO, and has 


exhaust discharging backwards like a conventional ilready bee ted for the world’s first fixed-wing, 


yperational service with V/STOL 
at take-off a short forward roll before the nozzles capabilit H er P 1127. Although this remark- 


le engine irily designed for this type ot 
left behind As a result, the BS 53 does not uireraft 


turbojet laxying also is perfectly normal ind ircraft 
are deflected downwards ensures that all debris is il 


uitable for any single or multi- 


require prepared sites and is independent of all fixed engined ipersonic aircraft which requires 


ground installations. VTOL or STO 
... ANOTHER ENGIN L_DVANCE 
BY BRISTOL SIDDELEY 


i o- 


BRISTOL SIDDELEY ENGINES LIMITED 


Bristo! Aero-industries Limited, 200 international! Aviation Building, Montreal 3, Canada. Tel.: University 6-5471 
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BUSINESS FLYING 


BELL 204B demonstrator, to be shown for the first time at the NBAA meeting in Los Angeles next week, has civilian paint and interior, 
including complete communications and navigation system. Price of the turbine-powered Model 204B will be approximately $255,000 


Bell Modifies HU-1B for Civil Market 


By Erwin J. Bulban 


Ft. Worth, Tex.—( 


+ 


t HU-1B 


IHU shp wf maximum ¢« 


With this engine 
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Model 204B has a 2,660-fpm. rate of 


climb and a top speed of 147 mph Bell Model 204B 


Hovering ceiling in ground effect on a 
tandard day is stated to be 17,600 ft One Lycoming 1 L-9 at 1,100 shp. takeoff 


Range is 260 stat. mi Passenger Version Cargo Version 
Lhe 204B to be demonstrated at the 6.500 Ib. 8.500 Ib 
NBAA meeting in Los Angeles will 2.182 Ib. 4.182 Ib. 
ictually be a hybrid HU-1A and HU-1B, 4.318 Ib. 4.318 Ib. 
equipped with the HU-1B’s wider chord 


2] in.) main rotor blades of hone: Top speed (sea level) 147 mph 


Gross weight 
Useful load 
Empty weight 


omb construction and the Lycoming Most economical cruise speed (( t 216 mph. 
1'53-L-1 engine, delivering 770 shp. It Maximum rate of climb 2,660 fpm. 
cabin, designed and installed by Horton Hovering ceiling (in ground eff 17,600 ft. 
% Horton, Ft. Worth, will have a rear Hovering ceiling (out of ground 13,000 ft. 
row of five seat ihead of it a row of Fuel consumption (cruise speed 73 gph. 
three seats, and one seat on the left side Standard range (10° fuel reserve 260 stat. mi. 


next to the pilot for the ninth passenger Endurance (100% reserve) 2.8 hr 


Performance is based on passeng 





Communications Package 











Equipment ncludes a complete com 
munications package, loaned by Aircraft 
Radio Corp., including Type 210 pri 
mary and Tyj 1-25 secondary com 
munications gear: twe Type Sk VHI 
navig ‘ or with R-L3A glide 
lope re r. tw ype 21A ADI 

3 marker beacon 
ourse director; a 
1 Oompa Lear 


ittituck vstem and J-S 


hat the 04B will 


MODEL 204B will carry nine passeng lot or a maximum cargo load of 4,000 Ib. 
The helicopter will have a 1,000 flight ior overhaul period, Bell says. 


frees 
es y 


INSTRUMENT WEATHER capability of the Model 204B is indicated (left) by extensiy tallation of Aircraft Radio Corp. equipment. 
Pilot sits on the right side. Photo at left shows seating: five passengers are accommodat rear, three in center and one next to the 
pilot. The seats can be quickly removed for conversion to cargo configuration. Helic« iv be produced in Italy and Japan. 
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WATCH THE BIRDIE. Whenever your plane is “staked 
out,” even for a day or two, check your engine before take- 
off. Birds have a tendency to build nests in sheltered spots. 
An unnoticed nest near an engine in flight can lead to over- 
heating or a mighty serious fire hazard. 


A GOOD SIGN. The Esso sign stands for pioneering and 
leadership in the development of new and improved avia- 
tion products. It stands for dependable aviation dealers 
serving the kind of fuel that helps assure outstanding per- 
formance. Esso Aviation Gasoline has low lead content to 


DON’T BE AN EAGER AVIATOR. pyon’t rush to get “up 
stairs" with the sudden clearing of bad weather. Avoid 
taking foolish chances. Too many pilots have found them 
selves in an IFR situation with little or no instrument 


experience. 


keep harmful deposits and spark plug fouling to a minimum, 
thus decreasing wear on vital engine parts. For safety, 
service, quality products...look first to the Esso sign. 


ESSO STANDARD, Division of Humble Oil & Refining Company 














SOVIET KAI-14 all-metal competition glider (top) will have polished riveted seams KAI-17 (bottom) is primary trainer. 


kph. with 


Soviets to Produce Competition bg ee 
‘ye \ rn e ifetv factor 9, bes 
Glider, All-Metal Club Trainer rakes 84 kph. a 


kph., minimum 


R ; ; +) : ; ng 


f , ' rds h ' + KA 


CC 


[-17 ha 


Pr 


Sabena Considering 
Taxi-Plane Service 


Brussels, Belgium—Sabena 
\ i¢ I 
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Photograph Courtesy U.S. Weather Bureau 


hen this first photograph of a tornado cloud was taken in 1884, 











there was no way to warn others of the violence and destruction to come > 


Since then, weather forecasting has developed into litially, the system will consist of a multi-station 
a major science. Weather disturbances are anticipated test network on the Atlantic Seaboard. The equipment 
with remarkable accuracy—warnings issued sometimes and techniques evolved in this facility will form the 
days in advance. Yet military and civilian agencies basis for a national and global system 
responsible for aviation weather forecasting require even Nothing like this has ever been attempted before in 
greater accuracy. They are demanding better methods the weather area. Thus the program offers electronic 
for collection of weather information, faster transmission engineers and others exceptional challenge and op- 
of this information and better forecasting techniques portunity. To the right men, it can mean professional 
United Aircraft Corporation is assisting the Govern- recognition in a new and exciting field 


ment in developing an integrated, semi-automatic 
pine . SUPERVISORY positions available in... 


High Speed Communications + System Design 
System Analysis + Displays + Theoretical and 
Operational Meteorology + Service Engineering 


weather system. The program is jointly supported by the 
Department of Defense, the Federal Aviation Agency 
and the Department of Commerce. New operational 
concepts and techniques are to be explored; new hard- 
ware and a high-speed communication system to be Station Management 

developed. Fo e detailed information write today toMr. W.D. Walsh. 


WEATHER 
SYSTEM CENTER 


UNITED AIRCRAFT CORPORATION/EAST HARTFORD, CONN. 





om 
~~ 
» = 





anomie 
ae 
Ach. 











Piasecki PV-18 Undergoes Certification Tests 


Federal Aviation Agency flight certificate for a Piasecki PV-18 is being sought by M. P 
Aircraft Corp., San Diego, Calif., in cooperation with Navy and the manufacturer. M. P 
Aircraft plans to use the helicopter for forestry rescue and supply missions under ¢ AM 
art 8 if certificate is granted. The former Navy helicopter has an electrically-actuated 
loor hatch and hydraulic rescue hoist originally installed for plane guard duty. Power 
plant is a supercharged Wright R975-46 engine. Removal of military communication 
quipment, IFR instrumentation and autopilot systems provides a 2,000-Ib. payload 
apability, the company says 
o M. P. Aircraft 


External sling loads to 1,500 Ib. can be carried, according 


witched 

suse the 

Sabena ha 
number of the in d firs il] fiy them, w 


quest dertal oO lease fiving hour onh 





U.S. Business & Utility Aircraft Shipments 
June, 1960 





Make and Mode! Number of Units Net Billing Price 


Aero Design Mode! 500 
Mode! S60€ 
Mode! 6806 


$1,011,000 


Beech Soper 18S 
Mode! 68 Queen Aw 
Mode! 33 Debonaw 
Mode! 3§ Bonanza 
Mode! 50 Twin-Bonanza 
Model 95 Travel Air 


310 


Champion 7EC Traveler 
7FC Tri-Traveter 
7GC Sky-Trac 
7GCB Challenger 
7IC Tri-Con 
OX'er 


Mooney Mark 20 


Piper PA-18 
PA-18-A Super Cub 
PA-22 Tri-Pacer 
PA-23 Apache 
PA-23 Artec 
PA-24 Comanche 180 
PA-24 Comanche 250 
PA-25 Pawnee 


Totals $12,799,000 





Note: Shipments of U. S$. business & utility aircraft in the first six months of Calendar 1960 have totaled 4,412 units 
with a gross net billing at the factory of $86,598,000, an increase of 8.5°. in the number of units and 27.5" in dollar 
volume over the same period last year 
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just Published! 
ELECTRONICS 

AND NUCLEONICS 
DICTIONARY 


By NELSON M. COOKE 


President, Cooke Engineering Company 


and JOHN MARKUS 
Technical Director, Dictionary Department 


McGraw-Hill Book Company, Inc 


543 pp.. 452 Hlus., $12.00 


RADARGRAMMETRY 


just Published. Des bes te 

er surve ance, et By D 

Lewine Consult Eng. 330 pp., 200 
lus s17.00 


PRINCIPLES OF CONTROL 
SYSTEMS ENGINEERING 


just Published. Explains r ples 
ds f ina sis ! sig? 

b ntr systems. By V 

Del Tere, and 8. Parker, both of The 
school of Technology, The City Col- 
ce of N. Y. 675 pp.. 349 illus., $14.50 


PROFESSIONAL ENGINEER’S EXAM. 
QUESTIONS AND ANSWERS 


mt Puoblished—tnd Ed ‘ 8 

By W. S. LaLonde, Jr., Newark Coll 
Eng. tnd Ed. 615 pp., 273 illus., 
a 


sraw-Hill Book Co.. Dept. AV-9-12 
W. 4ist St.. New Vork, 36. N. Y 


& Markus—Electron. & Nucleon. Dic 


“Radargram metry £12.00 
& Park Prin. of Control Sys. Eng 


Prof. Eng. Exams. Ques. & Ans... ¢ 


price and terms outside U.S 
McGraw-Hill Intl... N.¥.C 





The Martin Company, 
Orlando—8,229 people 
working in 21 new (1958) 
buildings on a 6,777-acre 


site. Here over 2,400 of 


the nation’s best engi- 
neers pursue vital and 
stimulating projects like 
Lacrosse, Bullpup, GAM.- 
83 and Pershing missiles, 
Missile Master and other 
electronic systems. 


CAREER OPPORTUNITIES 
IN FLORIDA for engineers 
in these areas: design, 
development, fundamen- 
tal and applied research, 
reliability, quality, sys- 
tems test, manufacturing 
and associated engineer- 
ing areas....Write C. H. 
Lang, Director of Employ- 
ment, The Martin Com- 
pany, Orlando 1, Florida. 
See facing page. 


WORK IN THE CLIMATE OF ACHIEVEMENT 


AMC Contracts 


Wright-Patterson AFB, Ohio—Fo! 
lowing is a list of unclassified contracts 
$25,000 and over as released by the 


Air Matericl Command 


The General Tire & Rubber Co \kror 


{) V hee ¢ 


Ss 16230-8946) sve 
Chicago Aerial Industries, tne 
cle and data for AID-2R alr aft ¢ 
MibkR RéO 69-NOas), $480,191 
Goedrich Aviation Products Division, B 
Fr. Geedrich Ce Akron, © vheel Asser 
‘ xii 
41 


14 wl 


North American Aviation, tne 


) 5 


Chieage Aerial tadustries Ine 


Hughes Aireraft Co 


| 
Pederal Systeme Diviston International 


Husiness Machines Corp 


follins Kadle Co 


Haseltine Electronics Division Haseltine 


(erp 


5 
Olympic Radio and Television Division 


The Siegler Corp 


Sperrs Gyroscope Co Division, Sperry 
Kand Corp t 
\ 


Lockheed ANlreraft Corp 
t 


Laboratory for Blectrontes, Ine 


I 
Hell and Hewell Co 


The Goodyear Tire & Kubber Co 


j ¢ &). § 


Advanced Products Division, ACF Indus 
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Brantly Exports B-2 to Germany 


Brantly B-2 helicopter is loaded aboard a Lufthansa Lockheed Super Constellation { 
shipment to Nuremberg, Germany; aircraft was bought by Krautheim Aircraft for us 


Austria 
Frederick, Okla 


Astronics§ Division Lear Ine., Sant 
! ind fabricat n 
0 air rneé ut patt mputer syste 
pare parte and 4 PR 65224). $7 4 
Kearfott Division, General Precision, Ine 
Little Fa N J ponents for heading 
omputer systems, AN/AJA-1 PhoMA 
OLA-1248), $109.28 
Gieneral Blectric Ce., Johneon | 
i nt f Al A420) Might ntr 
r F-105D airera 
} | oe 
Haseltine Electronics Division, Hazgeitine 


it's -ES 66 1 


Cerp L.itth Yeoh Nu. sdditional fa 
t . Mark NII IF <ystern 
r Krar 
o4 
Laberatery for Blectronies, Ine... Host 
Maes radar p ' f ‘ 
ponents of radar AN/APN 
ind reports, (PR Ke 27-6817) 
Bell Aireraft Corp buff 
n i) and = preparatior 
ex fa the Tae 


Mine Safety Appliances Co 
Pa. exp é, ' 

of hM.-9-KHL-€ 
5 149 

The Marquardt Corp 
MA-1 et eng 
M t 
. nyo 

, ‘ ta 

! BY ‘ ‘ sie “6 

\-Kay Department-General Electric Co 
Milw kee \\ t e LD-47 umera bodle 


fieneral Electric ¢ 
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The helicopter is the fourth exported to Germany by Brantly Helicopter Cor 


Hurreoughs Corp M 
‘ Tae r.9 » $25 
Lycoming Division Aveo Corp., 
4.C nt f he 17 
B 
MIPR 1 


Nerofiex Laboratories Division, The Acro 
] ’ y 


flex Corp le 
. f K¢ 
wT ~ PT.¢ 
imendment 1), § 
Kuljian Cerp 


led" le an AFI R PD-0-S8-2057), $26 


Thomas A. Edison Industries Instrument 


Division Maiti 


‘ 
range, N 


Mio 


Lambert Engineering Co 


M 
ndmer ‘ 
\brams Instrument Corp 


Simmon Hrothers, Ine 


Mii 


Westinghouse Flectrie Corp 
‘ ‘ tor ‘ \ 4 ’ 


LB. PICKAR, PH.D., RESEARCH PHYSICIST 


.@ Why did I move to 
Martin-Orlando? Freedom. 
Freedom todotheworklIlike 

. and the time and equip- 
mentto doit. I'ma physicist 

.. working in solid state 
physics. That’s what I 
know — what I want to do. 
Nobody asked me to work 
in, say, spectrometry — 
which is not my field. Iwas 
given a lab and facilities to 
work with, and, above all, a 
lot of freedom to carry out 
my work. }© Right now, 
we're applying modern 
theories to semi-conductors 
which haven't been investi- 
gated before ...I also like 
the chance to talk with 
other scientists who under- 
stand my field and to work 
with some of the younger 
fellows who are coming 
along. }© Martin is one big 
company where you don’t 
get lost in the crowd. 42 My 
wife, the kids, love Florida 
... the climate, the ocean, 
country living. We have 


everything we need. ® ® 
Write C.H. Lang, Director of 
Employment, The Martin 
Company, Orlando 2, Fla. 
For Career Opportunities, 
see facing page.) 
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AVCO-EVERETT 
RESEARCH 

LABORATORY 
IS EXPANDING 


to meet the needs of three major projects 


1. MHD POWER GENERATOR—In cooperation with 10 leading 
utilities, AERL is working toward a prototype electrical power 
generating station using the revolutionary Magnetohydrodynamic 


technique. 


RECOVERABLE SATELLITES—Under contract with the U.S. Air 
Force, AERL is developing and flight-testing recoverable satellites 


based on the unique Avco Drag Brake principle. 


ICBM DEFENSE—AERL's superior background in laboratory and 
inflight studies of re-entry phenomena is being applied to the vital 
problem of the design of practical systems for defense against 
ICBM's, under several contracts with the Department of Defense. 


CONTINUING RESEARCH PROGRAM—These 
expanding projects are results of AERL’s basic 
research effort. To provide general support for 
existing projects, and to supply new fundamental 
knowledge for our further growth, we are seeking 
scientists and research-oriented engineers. In par- 


ticular, we are looking for: Aerodynamicists with 
some background in high-temperature gas pheno- 
mena, Physicists and Physical Chemists interested in 
plasma and associated high-temperature gas 
phenomena. 


Avco 


EVERETT 


I RESEARCH 
LABORATORY 





TO SPEED THESE PROJECTS, WE ARE SEEKING: 


Aerodynamicists — 

Theoretical & Experimental 

Senior Rocket Combustion Engineers 
Mechanical Engineers 

Engineering Physicists 

Systems Engineers 

Flight Test Specialists 

Electronic & Electrical Engineers 


Experimental 


Communications & 
Telemetry Specialists 
Physicists—Theoretical & 


Aeronautical Engineers 

Missile and Satellite Designers 
Physical Chemists 

Flight Control Specialists 


FOR FURTHER INFORMATION 


write to: 

Mr. R. E. McDonald, 
Avco-Everett 

Research Laboratory, 
Everett, Massachusetts, 
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Dr. David S. Potter, head-Sea Operations 
Department, G neral Motors Defense Sys 
tems Division, and head of the Division's 

cquil d earch laboratory, Goleta 
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Leland C. Pleger, manager-marketing and 
planning, Tactical Weapon Systems Opera 
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Newport Beach, Calif. G. J. Rausch 
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Arthur BF. Linkins, dir 
i t. St net 
° ral I) } ( 
Arthur R. Tavlor 
tion ana C 
i} | wine Oper 
Crovdon H. Hartley 
P ] be .) nD 
pany, Inc. Santa M 
sell A. Denzer, assistar 
William G. Carlson 
ind a nautical pr 
In Het tead, N. ¥ 
Max P. Faton | 
h Aucraft Corp 
Virgil W. Wall, dir 
rl tree Que 1) 
ing Corp.. North Hollvw 
John V. Sigford, dis f 
Honevwell Regulator Ce 
David C. Gerrish 
ina f th 


An 


B 


i ] Calif 
Llovd L. Doling 
nD) C._ off 

rencral Dwnar 

Roger FE. Dumas 
} : st Ind 

Statham Instrument 


d tin 


Elie J. Baghdady, dit 
inced ( yun itions Resear 
n, General Electronic Laboratori 
mbridge, Ma 
Dr. George H. Sullivan, medical direct 
harge f advanced bio-chemical 
h and instrumentation programs, Space 
labs, Inc., Van Nuys, Calif 
Lewis G. Rogers, sales manager, Indus 
trial and Military Products Division, Bulova 
Watch Company In Jackson Height 
N. ¥ 
William L. Hill, manager of The Martin 
‘o.’s Huntsville, Ala., corporate office 
Continued on page 157 
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DATA HANDLING 


Civil and Military 
Digital and 
Analogue Systems 


AIR TRAFFIC CONTROL SYSTEMS 
The Marconi $264A 50 cm. radar is 
the most advanced air traffic control 
radar in the world. It will operate 
anywhere, including mountamous 
country, in all weather conditions 
It is designed for the control of jet 
aircraft from take-off to 150 miles 
plus, combining the three roles of 
Airficld Control, Terminal Area 
Control and Long Range Airways 
Surveill Several versions ar 
now available to suit varied circum 
stances and mtinuous rescarch | 
being devoted to ensure continued 
progress and development of Mar 
coni 50 cm. radars 


LONG RANGE HEIGHT FINDER 
The Marconi $244 is the most advar 
the world. In conjunction with the Mar 
15 random targets per minute. Height 


mounted artificial horizon which « 
all large supporting structures and giv 
equipment operates satisfactorily 
snows to tropical monsoon precif 


tion but will withstand wind speeds uj 


MARCONI 


COMPLETE CIVIL AND MILITARY RADAR 
SURVEYED - PLANNED - INSTA n 


Mr. J. S. V. Walton, Marconi’s Wireless 
Suite 1941, 750 Third Avenue, New Yor 


MARCONI’S WIRELESS TELEGRAPH COMPA) 


Marconi’s offer a complete 
consultancy and engineering 
service in the installation of 
radar systems. All Marconi 
radars and data handling equip- 
ment have been designed for 
integration into the most ad- 
vanced air traffic control and 
defense systems at present in 
Operation or contemplated in 
the foreseeable future. 
Marconi radar is in constant 
use in 36 countries. 


LONG RANGE SURVEILLANCE RADAR 
This versatile radar can be adapted 
to a diversity of applications. The 
Moving Target Indicator eliminates 
the echoes from stationary objects. 
Distortion of the reflector profile is 
prevented by the main member 
being a 6 8° diameter tube, thus 
giving increased accuracy over a 
longer life. A unique mechanical 
design feature ensures that the turn- 
ing gear is unaffected by slight sub- 
sidence of the site. Like the $244 
the equipment is ‘all weather’ and 
‘all climate’ and will withstand wind 
speeds up to 120 knots without 
‘radoming’. 


accurate height finder in 
rol system it can handle 
are related to a shock 
nstabilities inherent in 

t known accuracy. The 

i climates from Arctic 
radomed’ for protec- 
without ‘radoming’. 


SYSTEMS 


Telegraph Company Limited 
k 17, N.Y., U.S.A. 


CHELMSFORD ESSEX - ENGLAND 


sic 
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with (Py 


SENIOR RADAR DESIGN & DEVELOPMENT ENGINEERS 


BS or MS degree and radar experience in one of the following specialized areas: 
. » experience in design of blanking circuits, deflection circuits, and video signal amplifiers, plus background 
in the field of processing of radar information to include smoothing and filtering of radar data as part of 


human factors engineering. 

.. experience in video and high-frequency computing circuits. For example, phase deflector multiplier 
circuits, IF amplifier circuits, summing video circuits, magnetron circuits, AFC circuits, and gated video circuits. 
Capable of design analysis of circuits and correction of design deficiencies. Experience should include packag- 


ing, grounding, and shielding of video and RF circuits. 


... experience in systems engineering on airborne radar equipment. 


COMMERCIAL COMMUNICATIONS ENGINEERS 


BS or MS in Electronics, Electrical Engineering to perform advanced development, product design, and pro- 
duction engineering of commercial products. Background preferred in VHF and UHF communications, 
airborne and ground equipment--FM, AM, single sideband, selective signaling encoders and decoders, transis- 


torization of RF, Audio and pulse circuitry. 


ENVIRONMENTAL TEST ENGINEERS 


Experienced electronic engineers to develop test methods and procedures for complex electronic components 
and systems. 
Inquire about other opportunities in Milwavkee. 
For additional information write the Director of 
Scientific and Professional Employment: 
MR. ROBERT ALLEN 
Oak Creek Plant, 7929 S. Howell Ave., Milwaukee 1, Wisconsin 


AC Spark Plug + The Electronics Division of General Motors 


Milwovkee, Wisconsin + 4 ee ee lee 





Morris M. Arnold, manager, Rocket Noz 
ind Matenals Research Sales, Aveo Re 
earch and Advanced Development Divi 
ion, Wilmington, Mass 
Ray L. Hixson, assistant director of 
neering, Arnoux Corp., Los Angeles, ( 
and Shep Winter, manager-mechanical sidvancemen? ‘ 7. tr ,. ; . 
\\ A 1p 


1 instrument? 











rT 
W. L. Duval, general manager of Dougla design a 1 ¢ . o ri 
raft Cr wily tablished Dep! ; 

it DD ion, Santa Monica, Calif Wi ‘Oo 
Dr. Jack S. Anderson, director eng ! lamperes 


‘ ; 
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James 


To arrange for an inter- 
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Hirsch, 5500 Canoga Ave., 
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ENGINE ice 
EMPLOYMENT OPPORTUNITIES sapere 


ation ? 3 lnm 
EE’ snus rama 


Positions Wanted Selling Opportunities Wanted 
¥ 7 me Work Selling Opportunities Offered Laber Bureaus 


DISPLAYED RATES——— UNDISPLAYED 
gra su ‘ " $2.70 per line, minimum lines To figure advance 
: payment count average words as a line 
‘ Position Wanted Ads « : 
- Box Numbers 


An Advertising inch 
Discount of 10% 


’ OS RTC 
A \ 
Send NEW ADS te Classified Advertising Div. of AVIATION WEEK, P.O Box u Vi o i 0 i 


for SIKORSKY HELICOPTERS 


Sikorsky Aircraft would like to review applications for positions as test 
pilots. These positions involve production testing, cross-country and other 
required helicopter test flying. They may eventually lead to engineering 








or experimental test flying 
QUALIFICATIONS 


Prefer college graduate or equivalent. Engineering degree 
desirable 


} ng 
t. Move up to Vertol, 


Must have a minimum of four years as an aircraft pilot 


Total of 1,000 hours first officer time in all aircraft is re- 


ques FLIGHT TEST INSTRUMENTATION 


Must have at least 500 hours first pilot time in Sikorsky heli- The man who fills this responsible position should 
copters hove the ability to design, develop, calibrate 
ond install fight test instrumentation Experi 


Must have current F.A.A. certificate with commercial license and ence in magnetic tape and telemetering desirable 


helicopter ratin 
° ad ELECTRICAL SYSTEMS DESIGN 
Helicopter instructor and instrument ratings as well as third This senior level position requires 5 to 10 yeors 
class radio operator's license are desirable. aircraft experience in AC ond DC generating 
and bus distribution system design, electrical 


lf you believe you qualify, please send a complete resume (telling how your oad analysis, and AC and OC controlled circuit 


Richard Auten, Personnel Department design. Familiarity with military ond FAA re 


experience meets our requirements) to Mr 


SIKORSKY AIRCRAFT AERODYNAMICS : 
entailing aerodynamic 


- An outstanding position 

Division of United Aircraft Corporation studies in performance or flying qualities ond 

Stratford, Connecticut dynamic stability of VTOL STOL aircraft. Low 
speed stability ond control performance plus 

wind tunnel or flight test experience ore re 


quirements for electrical systems desirable 





quired 


a ASW SYSTEMS ENGINEER 


Boll Brothers Research, Corporation 
WANTED Boulder, Colorado Challenging position requiring 6 yeors’ air 
for Electronics Engineers croft engineering experience, including 2 years 

Instr uctor in Aerona ith al En- Pe ng rt ote A ps installing evaluating and testing airborne ASW 
gineering, Aviation Safety Divi ee See Se ee eee SqNpRSNt, TRGENNNGD @ Supa Sennen 
. ° nditions, ead benefits. Selers cauniedianel ASW detection equipment and familiarity with 

ASW aircraft operations and techniques re 


sion, University of Southern Cali- 
fornia, Los Angeles 7, to teach ir quired Research experience desirable 


the expanding mil 
programs 











itary and civilian 


Need Engineers? 


Contact them through this M. Adelt 


Supervisor of Personne! Relations 


a a EMPLOYMENT OPPORTUNITIES section 
Aviation Safety Division VE WV) OL MPIGIEIA® 


University of Southern California 
fmanvamn MME MPS ie 
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How to pre-test 
your next job 
without leaving your 
living room... 


Until recently, there just hasn’t been a reliable 
way for a man to determine the kind of engineering 
know-how he needs to assure success at a compan) 
before he makes application 


Because this can be mighty 
engineer and his family, we've 
pletely new technique that should be 
as it is helpful to you — technical quizz 
Microwave, Communications, 
those interested in Engineering Admini 


, 


P | rir 
ACKAAL IIE 


tT) 


special psychological questionnaire. 


MAIL THIS COUPON FOR YOUR TESTS 


Current Areas of Activity At The Light Military Department 


Space Communications & Telemetry * Missile & Satellite Com 
puters * Space Vehicle Guidance * Undersea Warfare Systems * 
Thermoplastic Data Storage * Space Detection & Surveillance + 
Command Guidance & Instrumentation « Infrared Missile 
Applications 


oes oe Se DB | 


(ice 


LIGHT MILITARY ELECTRONICS DEPARTMENT 


GENERAL @@ ELECTRIC 


FRENCH ROAD, UTICA, NEW YORK 


City 


Degree(s) 


your score need never be divulged 

te package is for your private use — 
elf-appraisal. (So far no one, in- 
eers, achieved a perfect score!) 

iy 2 subjects on the coupon and 


rresponding tests, answer sheets 


1ing hour, work them through and 
the answer sheet. Then, use the 

figure out your own probability for 
Military staff. 


eee eee Ee ee ee ee oe 


cs Dept 
mpany, French Road, Utica, New York 


ts (limited to 2 subjects per indi 


ition sheets covering the areas checked: 


RADAR MICROWAVE 
ELECTRONIC PACKAGING (ME) 


COMMUNICATIONS C) ADMINISTRATIVE ENGINEERING 


Name — 


Home Phone 


Home Address 2 _ 


Zone. State. 


idual) 


64-WK 








Years(s) Received__EESESESStC 





EMPLOYMENT OPPORTUNITIES 


Interested in 


hell 


a challenging new field of opportunity 
for electronic engineers at 


SIKORSKY AIRCRAFT 











* To describe this unique field, only a brand 
new word would do, a word with two live roots 
helicopters and electronics. These roots penetrate 
deeply into some of the most stimulating soil in 
modern technology 


In broad terms, helitronics embraces practically 
every phase of avionics, electronics, computer, 
feedback and systems analysis work. Specifically, 
helitronics means the integration of communi- 
cation systems, specialized electronic search and 
detection equipment to enhance the mission ca- 
pability of the helicopter, specialized sensors and 
automatic controls to increase its versatility, and 
automatic navigation, into an optimum military 
weapon system or commercial carrier with VTOL 
capability. Many assignments call for the ability 
to advance the state-of-the-art in testing and in 
instrumentation 


* 


a, 


an 


a 


—_ -_ 


| 


e{{umtinertimiitiiniiiiin 


If you would like to enter this challenging new 
field, the time is now. The place? Sikorsky Air- 
craft—pioneer and leading manufacturer of 
rotary-wing aircraft, the company that leads 
again with many opportunities for you in 


HELITRONICS 





- SIKORSKY AIRCRAFT. <osece 


For further information, submit 
your resume or make inquiry to 
J. L. Purfield, Personnel Department 
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1PDRESS BOX NO. REPLIES TO: Bow No 
Classified Adv. D hin publication 

VEW YORK I 
CHICAGO TI 


NAN FRANCISCO 4 





POSITIONS VACANT 


Systems Test Engineer. Graduate EE with 2-5 
design and design 
with vacuum 
light teat ex 


n cuit 


x pe ce 


Aircraft Mechanice-——A & P and Sheetmetal 
Mechar ‘ xperienced men in either field 
Atlantic Aviation, Teter 


N J Attn Bil 


Aircraft Radio Technician — Experienced 
naintaining Communicatior and Navigationa 
tem Top rate aid. A Atlantic Avia 

" Teterboro Airport terboro, N. J 


Bill Patrick 
POSITION WANTED 


Ceo-pilet Mechanic desires job as same with 
poratior ument A and P 

Mechanic Flight Engines PW-5152. Avia 
mn Week 


mmercia ' 


Lodestar Pilot ATR a years executive expe- 
rw 


rience lesume « ead Avia 


Administrative Engineer—Right Hand Man 
manage background in Plan 

atior ‘ersonnel Management 

Operation oi at mind 


ommander 


equest. PW 


FOR SALE 
psy. SA. a. amphibian converted fer 2 


Aneenger use Ss 104, Avia 


$-55 Helicopters, &-place or cargo ptue crew 
completely verhauler licensed an re 
finished ke new. Four available. N. A. Kalt 


CApital 4-8434 ‘ Antonio, Texas 


Beech D185. Sottine and ARC radic with Guat 
glide slope wht y gallon nose tank our 
Burns ehaire - ad an. Excellent mainte 
nance. $20,000. Frontier Chemical Company 
Municipa Airport Wichita Kanea Martir 
H. Weirauch 





OUTSTANDING TWIN-BONANZAS 
FOR SALE 
D-50 193% T.T . b 


B.50, 1950, T.T 


Call Boston, Mass LOgan 7-8700 








WHERE 
TO BUY 








SEARCHLIGHT SECTION 


BUSINESS OPPORTUNITIES 


sified Advert 





FOR SALE: COMPLETE 
ON MARK 


DOUGLAS A-26 


Powered with low time 

Pratt & Whitney CB-16 engines 
Reversing propellers 

Radar 

Steerable nose wheel 

Integrated flight system 

Ground and flight air conditioning. 
Air step door 

Cruises 360 MPH at best altitude 
immaculote interior 

Excellent condition 

Available for immediate inspection 
and demonstration 


CONTACT: 


Ed Custer 

Northern Natural Gas Co 
Omaha, Nebraska 

Call WEbster 7600 


; 
; 


EQUIPMENT - 


CONSTELLATION 1049-1 


For Sale or Lease 


USED or RESALE 


Zero time S.O. on airframe & 
engine. Total time: 882 hrs. 
Radar, comp. airline radio. 
Like New. 


CALIFORNIA AIRMOTIVE CORP. Dept. AW 


7139 Vineland Ave., No. Hollywood, Calif. 
es: POplar 5-6202 TRiongle 7-1564 




















FASTENERS FOR AIRCRAFT AND MISSILES 
7i81eo 70 GOVERNMENT § SraciFicaTions 
Bolts —Nute—A i vete— Screwse—Stude—Internal and 
External Wrenching Bolte Bowe! and Lock Pins 


Mercury air partes co., oeee 
9310 Weet Jefferson & Culver ¢ 
Teleahone—UPton O $923— ve ety oe SH%' & cr 3138 
TOUGH SPECIALS 10 DAY OFLi VERY 
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SEARCHLIGHT 
Equipment 


Locating Service 


NO COST OR OBLIGATION 


How to use: 
h at y ) 


the 


Searchlight Equipment 
locating Service 
c/o AVIATION WEEK 
P. O. Box 12, N. Y. 36, N.Y 


Searchlight Equipment Locoting Service 


c/o AVIATION WEEK 
PO. Bex 12, N Y 0% NY 


[OXYGEN EQUIPMENT 
SALES & SERVICE 


REGULATORS — MASKS — VALVES 
PORTABLES & CYLINDERS 
FIXED INSTALLATIONS 
GOV'T. APPROVED REPAIR STATION 


] RP AERO Phone: ORegon 8-1161 











EL SEGUNDO, CALIFORNIA 
0¢- 4 AIRCRAFT FOR |MMEDIATE SALE 


Douglas Model C-54 aircraft, con- 
vertible cargo, passenger interiors, complete overseas 
adic equipment. All aircraft modified in june 
60. to LOGAIR specifications, and are being ro 
bject te existing lease expiring June 30, 1961. at 
rent of $6,000.00 per month per aircraft pilus 
) per hour per aircraft frame over-haul reserve 
be sold at Courtroom 314, Federal Building. 
Temple and Spring Streets, Los Angeles, California. 
September 21, 1960, at 2:00 o'clock P.M., to the 
t and highest bidder, subject to appreval of th 
Specifications on written request. Spare 
. parts, and accessories will also be sold 


C. DOUGLAS WIKLE 
Trustee in Bankruptcy for 
American International Airways, Inc., 
650 So. Grand Ave., Los Angeles 17, California 


te 3) 











Cenvair Trade-in 


DOUGLAS DC-3 
200 MPH Al2 Autopilot 
Trades Accepted. 


Frederick B. Ayer & Asscc. Inc. 
250 Park Ave., New York 17, N.Y 
MU 7-1800 


Exceptional Executive 1956 £18S 


low Time Engines 
Excellent Electronics 
Available Immediotely 
CALL Digby 9-3140 (NYC) 
Linden Flight Service, Inc., Linden, N. J 














CONVAIR 240 


Airesearch executive conversion used as 
r show plane. For immediate delivery. 
rifice. Far below our cost. 

Call or Write for Details 
FREDERICK B. AYER & ASSOC., INC. 
250 Park Ave., N. Y. C MU 7-1800 








DOUGLAS C-54B 


Beautiful 60-pass./cargo convertible 
zero time since overhaul 
available for lease or sale 


WILLIAM C. WOLD ASSOCIATES 
5! Fifth Ave.. New York 17. N 
Tel: Murray Hill 7-2050 
Cable: BILLWOLD New York 




















A CHALLENGE TO EXCITE ANY ELECTRONICS ENGINEER 
WORTH HIS SALT... THE KIND RYAN NEEDS RIGHT NOW 


Who will engineer a missile navigation system to 
make a “soft landing” on the moon? This is the kind 
of problem in avionics we’re tackling here at Ryan 
— the kind that gets future-thinking electronics en- 
gineers excited. 

Already Ryan is the world leader in continuous wave 
doppler navigation systems. This is one of several 
important reasons why Ryan is now the largest elec- 
tronics firm in San Diego — and the fastest growing! 
If you are an electronics engineer ambitious to help 
advance the art, as well as your own career, through 
vital “frontier work” — we want you right now here 
at Ryan Electronics. 


Ryan Electronics employs over 2000 people and has 
over one-third of the company’s $149-million back- 
log of business. Under the leadership of some of 
America’s most prominent scientists and engineers, 
Ryan is probing beyond the known . . . seeking solu- 
tions to vital problems of space navigation. 


Expanding facilities of Ryan Electronics at San 
Diego and Torrance in Southern California are 
among the most modern in the West. You enjoy 
living that’s envied everywhere, plus facilities for 
advanced study. Send your resume or write for 
brochure today: Ryan Electronics, Dept. 4, 5650 
Kearny Mesa Road, San Diego 11, Calif. 


(5) DIVISION OF RYAN AERONAUTICAL COMPANY RYAN ELECTRONICS 
SAN DIEGO & TORRANCE + CALIFORNIA 
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OPENINGS IN 


Aerodynamics 
Analysis & Development 


SENIOR DEVELOPMENT 
ENGINEERS Three openings exist 


for senior-level experienced aero- 
nautical engineers with the fol- 
lowing qualifications: 


BS or MS in Aero Engineering, 
Engineering Mechanics, or Phys- 
ics; minimum 6 years in missile 
and/or aircraft dynamics. For 
analytical and design work in 
rigid and flexible body-motion 
areas. 


BSAE or MSAE with 6 years 
experience in aircraft and/or mis- 
sile structural analysis and design. 
Good knowledge of thermal! 
stresses; heat transfer, load paths, 
stress analysis, strong in mathe- 
matics. 


BS or MS Aero Engineering 
with 6 years experience in aero- 
dynamics and related heat trans- 
fer areas. Will work in hyper- 
sonics, superaerodynamics, at- 
mospheric dissociation. Must be 
strong in mathematics. 

Also: Openings for similar ca- 
pabilities in the one-to-three year 
experience range. 


SYSTEMS 

ANALYSIS Weapons Systems ana- 
lysts with BS or MS in mathe- 
matics or physics, or BSEE, 
work on weapons system and 
component lethality, evaluations, 
optimization studies, feasibility 
studies, and concept synthesis. 


All above openings are in Min- 
neapolis area. For complete infor- 
mation, write Allan J. McInnis, 
Professional Manpower Staff, Ord- 
Honeywell, 600 
Hopkins, 


nance Division, 
Second Street North, 
Minn. 


Honeywell 
Widstay, PReductt Qheup 


To explore professional opportunities 
in other Honeywell operations, coast 
to coast, send your application in con- 


fidence to H. D. Eckstrom, Honeywell, 


Minneapolis 8, Minn. 
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Defense Procurement 


Funding problems to make 
front 


mnong 


page press al heated nversati 
industry 
appears to thi 

admunistrati 

rocurement sh 


AVIATION Weex and 


tviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St... New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 
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is experienced... 


in Electronic Warfare 


The simple game of Tic-Tac-Toe 
mnstrates problems of electronic 
fare. The solutions to these 
ems, however, are not simple. 


ver ten years, a major LFE 
vity has been the development 
of techniques to maintain the 
effectiveness of radar and other 
electronic devices, despite enemy 
countermeasures. 


LFE correlators and discriminators, 
frequency diversity and multiple beam 
inning techniques encompass the 

range of airborne, shore-based 
and underwater applications. 


We invite your inquiries. Please write 
Dept. P1-17 or the International 
Division. 
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SYSTEMS, EQUIPMENT & COMPONENTS FOR AIRBORNE NAVIGATION ~- RADAR and SURVEILLANCE : _ 
ELECTRONIC DATA PROCESSING + AUTOMATIC CONTROLS + GROUND SUPPORT + AIR TRAFFIC CONTROL 


ANN ARBOR wreg 


“ECHO” 


USES UNIQUE 
VARIAN AMPLIFIER SYSTEM 


Project “Echo”— using a passive, 100-foot diameter, inflated sphere 
orbiting the earth to reflect signals—is investigating the feasibility of 
reliable and efficient long-range microwave communication. Radio and 
voice signals were bounced off the sphere between California and the 
East Coast. This followed earlier successful ‘‘moon-bounce”’ signalling 
between the same locations using the same transmitter. 
Varian was contracted by the Jet Propulsion Laboratory (JPL)* to develop the unique klystron 
amplifier system built right into the 85-foot diameter parabolic transmitter antenna. To assure 
maximum success in “echo transmission;’ the system was designed around the proved and reli- 
able Varian VA-800 C Klystron, to provide 10kw output at the desired 2390 megacycle frequency. 


lopment facility of the NASA 


PALO ALTO 22, CALIFORNIA 


(@ VARIAN associates 


S SWITCHING TUBES, MAGNETRONS, HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, MICROWAVE SYSTEM MF 
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